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Dusting rubber with Cuprosa ‘yytophora in Southern India 
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modern plant foods boost the harvest 


Cash in on cash crops with optimum applications of 
nitrogen, phosphorus, and potash. Wheat and other 
grains have remarkably high response rates to fer- 
tilizers and results are immediately apparent. Applied 
at the time of planting, today’s chemically com- 
pounded fertilizers help build stronger, healthier 


plants and bring them through to big-yield maturity. 


Water-soluble Ammo-Phos fertilizers have proved 


their value in producing better grain crops. They 


provide quick-acting, non-leaching nitrogen, highly 
available phosphorus, and potash to suit soil and crop 
requirements. Pelletized Ammo-Phos spreads easily 
and evenly to eliminate spotty feeding and uneven 
stands. In the new highly concentrated form, Ammo- 
Phos contains up to 244 times more guaranteed plant 
foods than regular mixed fertilizers, reducing haul- 
ing, storing and application costs. Distributors of 
Mathieson’s Ammo-Phos can supply complete infor- 


mation. Write today for descriptive literature. 


OLIN MATHIESON CHEMICAL CORPORATION 


Chemicals International Division 


MATHIESON PAN-AM’ 
MATHIESON 745 Fifth Avenue, New York 2? 


AGRICULTURAL PRODUCTS... 
high quality insecticides, fungicides and 
° 


CHEMICAL CORPORATION 


“O high analysis pelletized fertilizers 
onium sulphate « nitrate of soda 
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For some years past large areas of rubber in Southern India 
have been economically dusted with Cuprosana R.6, with 
successful results against secondary leaf fall, caused by 
Phytophora. The picture on the front cover shows this work 
in progress. For further information on the above and other 
agricultural chemicals please apply to: Universal Crop 
22 Marshgate Lane, 
London, E.15. Telephone: MARyland 4577. Cables: 
Unicrop, London. 

Sole Agents in Ceylon and South India: Messrs. Harrisons 
& Crosfield Ltd., P.O. Box 4, Cochin 1, Malabar, 
South India; P.O. Box 69, Prince Buildings, Colombo, 
Ceylon. 


Protection Ltd., 


Stratford, 
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Work slopes that no wheeled tractor can 
tackle—in complete safety—up and down, 
and across—with this new, better Bristol ‘ 25 ’. 


The new Bristol ‘ 25’ does every on-the-farm 


land clearing, timber extraction 


that calls for real power. 


economical Diesel or V.O. engine, etc. 


job. Its 2-ton drawbar pull makes light 
work of two- and three-furrow ploughing, 
every job 
Its manocuvr- 
ability and accurate steering make it equally 
useful in close, row-crop work. This powerful 
new crawler has all-steel, trouble-free tracks, 
ground pressure of only 44 lbs. per sq. in., 
Write 


at once for free, fully-illustrated catalogue. 


~w BRISTOL 25’ 


The lightweight crawler with the heavyweight pull 


Your land hilly? Grow row-crops? Reclaiming ? 


—you need this NEW lightweight, power-packed crawler 
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Before Ceylon became famous for its tea—it was famous 





for its coffee. Early in the 1800s the steep green slopes of 
the island's hill jungle were cleared and cultivated by 
coffee planters, mostly Scots, and coffee soon became 
the major crop. Then in 1869 came disaster: a devastat- 
ing blight attacked the trees and within a few years the 
whole industry was wiped out. So the resourceful Scots 
planted tea instead .... 


But the tea bushes of Ceylon have constantly to be 
protected against diseases — among them Blister Blight. 
Here the problem was not to find a fungicide — a copper 
compound was known to be effective — but to developa 
technique of spraying the bushes so that the fungicide 
could penetrate and do its job. Plant Protection Ltd was 
called in and, in collaboration with the Tea Research 
Institute, they evolved a technique of low-volume spray- 
ing which proved completely satisfactory. 


Devising new spraying techniques is only part of the 
Plant Protection service to farmers and growers. 
The real basis of this service is the research on fungicides, 
insecticides and weedkillers carried out by the parent 
Company, Imperial Chemical Industries Limited, and 
at Plant Protection’s Fernhurst Research Station. This 
ensures that Plant Protection products are as effective 
and reliable as modern science can make them. 


PLANT PROTECTION LTD 
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Editorial 


Commonwealth crop yields 


RECENT documentary publication of the 

Commonwealth Economic Committee (‘Com- 
monwealth Agriculture’, 1955, 44 pp., H.M.S.O., 
as. 6d. net) is remarkably well filled with post-war 
statistics on all major aspects of agriculture, but per- 
haps the most interesting section is that on crop yields. 
In almost every case yields per acre have increased 
substantially over their pre-war averages and at least 
usefully on their 1949 levels. In Canada wheat is 
yielding between 13 and 14.2 cwt. per acre (1952-54), 
as against 7 to g cwt. before the war and g cwt. as the 
average yield for the 10-year period of 1939-49. In 
Australia the 1952-54 wheat yield is about 10 cwt. per 
acre; before the war, and even up to 1949, the steady 
figure for 10-year averages was from 6 to 7 cwt. Much 
the same increase in yield is shown by barley. In South 
Africa maize yields in the 1952-54 period have averaged 
from 6.9 to 7.4 cwt. per acre, but for 30 years before 
this period the average level ranged between about 5 
and 6 cwt. Oat yields in Canada have advanced from 
a pre-war level of 8 to g cwt. per acre to a current level 
of 124 cwt. In Australia, however, the improvement 
in oat yields has been smaller though definite. 

The yields of some of the more specialised crops 
have improved quite spectacularly. Sugar yields in 
Australia have risen by 50% since the war; in 
Mauritius by about 75%. In Canada tobacco yields 
were about g50 lb. per acre before the war and had 
reached 1,100 lb. by the end of the war; now they 
range between 1,350 and 1,500 Ib. ‘Tobacco in Southern 
Rhodesia yielded an average of just over 500 Ib. to the 
acre before the war; now, in the ’fifties, the figure is 
from 600 to 700 Ib. 

In some contrast to this general picture of progress 
figures for the Indian sub-continent show little or no 
advancement. Comparison is admittedly complicated 
by the post-war partition into two separate Dominions. 
Even so, the rice yield per acre is slightly below its 
pre-war average, the sugar yield is unchanged, the 
tobacco yield is more than 25% lower. ‘The cotton 
yield is reduced for India, but a little improved for 
Pakistan. 

A variety of factors have contributed to these 
changes, but one fairly constant influence is the in- 
creased use of fertilisers, especially of nitrogenous 
fertilisers. Even in Australia, where much more 
emphasis is placed upon phosphate and _ clovers, 
nitrogen consumption has more than doubled since 
before the war; in Canada it has increased nearly 
eight times, and there, too, phosphate consumption 
has been trebled. In Southern Rhodesia a still small 
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nitrogen usage has been trebled. Again the Indian 
picture is in some contrast, for, although yields of 
major crops have not markedly improved, fertilisers in 
India, if not in Pakistan, have come into considerably 
increased use. It seems fairly clear that despite this 
the greater Indian interest in fertilisers is still too 
inadequate to affect the overwhelming effect of starved 
and arid soil results. 


Antibiotic seed disinfection 
RR ‘interest research in Holland has opened up the 


interesting possibility that antibiotics may be use- 
ful in seed treatment. Soaking pea seeds in a watery 
suspension obtained from Streptomyces rimosus cut 
down the incidence of Ascochyta pisi by about go %; 
this is a disease infection particularly common in the 
Netherlands and it cannot be prevented by seed dress- 
ings whose action is purely external. ‘The antibiotic 
suspension seems to have exercised a systemic effect, 
penetrating the seeds and killing the parasitic fungi. 
Incidentally, in the report of this work (Nature, 175, 
689, 1955) separate experiments showed that the anti- 
biotic substance had actually penetrated the seeds. ‘The 
suspension does not appear to have toxic effects upon 
the seeds or seedlings grown from them, nor to inhibit 
germination; some toxicity was found, however, with 
suspensions prepared from cultures of the parent 
mould that were more than two weeks old. 

The active substance is probably rimocidin. ‘There 
are said to be two antibiotics produced from Strepto- 
myces rimosus, the well-known terramycin and rimo- 
cidin. When samples of terramycin and crude 
rimocidin were tested against Ascochyta, the former 
was without fungicidal activity either im vivo or in 
this is not surprising, for terramycin is not 
Rimocidin, 


vitro; 
looked upon as a fungicidal antibiotic. 
however, did exert a pronounced fungicidal activity in 
these tests, a solution of 100 p.p.m. giving an almost 
total kill. Also, a solution of twice this concentration 
did not depress germination or seedling emergence. 
The facts that a 100-p.p.m. solution is fully effective 
and a 200-p.p.m. solution is free from phytotoxic risks 
indicates that there is a most satisfactory margin of 
safety for developing rimocidin as a systemic seed 
disinfectant. 

Whether such a seed dressing development could be 
economic can hardly be estimated yet. Normal seed 
dressings are ineffective, so there is no comparative 
standard of cost. If the antibiotic treatment costs less 
than the average loss of crop caused by the fungal 
disease, it should have a good chance of establishment. 
On the other hand, dry treatments for seed are much 
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preferable to wet or ‘ steeping ’ treatments—the great 
advance of copper compounds (and later of mercury 
compounds) as seed dressings came when dry methods 
replaced the cumbersome wet methods. It is difficult 
to see how a fungicidal action that depends upon the 
systemic penetration of seed can be converted from a 
wet treatment to a simple dry one. The actual cost 
of rimocidin itself should not form much of an obstacle, 
for so little is needed; nor, if demand created a regular 
market, is it likely that commercial production of crude 
rimocidin would be especially costly. 


A show of strength 


x much has been said and written recently about 
the great progress being made in the development 
of pesticides that one imagines thousands of kindly old 
professors, assisted by earnest young men in white 
coats, wandering through the countryside wreaking 
havoc among the black-kneed capsid bugs. It is, indeed, 
conceivable that there is a certain amount of bravado 
among the scientists, expressed by chalking up ‘ kills ’ 
in the laboratory, after the fashion of fighter pilots. 
Being human, their conservation at scientific meetings 
and conversaziones no doubt turns, like that of fisher- 
men, to stories of ‘the one that got away’. ‘The 
efficacy of one insecticide compared with another is 
often discussed in papers contributed to these scientific 
gatherings and the Valiant Little ‘Tailor’s claim of 
‘seven at a blow’, considered at the time to be a 
world record, has long since been left standing. 

With these thoughts in mind, it came as something 
of a surprise to learn recently that British troops had 
to be used in Libya to combat locusts. According to 
the military correspondent of The Times, troops of the 
14th/2oth Hussars, 22 Field Engineer Regiment and 
an R.H.A. battery were involved in the operation, 
which was planned as a military campaign. 

Although there can be no doubt that these steps 
were essential, the whole business seems somehow to 
have gone astray, like a strange dream when one’s 
grandmother turns out to be a cross between Scylla 
and Charybdis. An essentially scientific province has 
been invaded by the Army and some of the glamour of 
chemistry has been stolen in the process, for the locusts 
were not only ‘ baffled by brains’, but were dazzled 
by a show of strength. 


Pipeline in Israel 
' ‘HE recent completion of the first Yarkon-Negev 


water pipeline has been widely greeted as one of 
the most significant accomplishments in the economic 
development of Israel. With the aid of this pipeline 
vast quantities of water will now be available to render 
productive many areas that have hitherto been barren 
wastes. 
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The struggle for water constitutes, in the unanimoys 
opinion of expert and lay observers alike, tle key to 
economic self-sufficiency for the entire country. The 
transition from an economy in which vegetables were 
stringently rationed, as they were seven years ago, to an 
economy where vegetables are available in abundance 
must be credited to the conquest of the water problem, 
Similarly, the increased emphasis that can now be 
placed upon the local production of industrial crops 
and other commodities vitally needed to supply the 
nation’s factories is also attributable, in the main, to 
improvements made in the water supply. 

But the most significant benefit to be reaped from 
the completion of the Yarkon-Negev pipeline is the 
reduced risk of crop failures. Hitherto the country’s 
farmers have been compelled to gamble on rain for the 
success of their crops. ‘This gamble was, of course, 
greater for farmers in the Negev regions, where the 
occurrence of rain is generally problematic. Thus, 
whenever the gamble was lost—and last year was a 
particularly painful example—the drought losses suf- 
fered both by the farmers and the nation were serious. 

With assured water supplies available, however, this 
element of risk can now be eliminated, or at least sub- 
stantially reduced. In the first stage of the present plan 
100 million cu. m. of water will be utilised annually 
in the Negev out of the 200 million cu. m. that now flow 
uselessly into the sea. The remainder of the water will 
be utilised as soon as the construction of a second pipe- 
line between the Yarkon River and the Negev is 
completed. According to present estimates, this second 
pipeline will be completed in 1958. Half of the then 
available waters will be used for irrigation in settle- 
ments and the remainder will be used for the general 
irrigation of the Negev itself. 

This project is, clearly, the most important of any of 
the irrigation schemes hitherto undertaken in Israel. 
The speed with which the first stage of the Yarkon- 
Negev scheme has been completed augurs well, for 
the likelihood that within not very many years Israel 
will have become self-sufficient in what is, without 
doubt, the nation’s most vitally needed commodity. 


Forestry 


N this issue of the journal some emphasis has been 
i on several aspects of forest development. Prot. 
C. W. Scott, of the Faculty of Timber Utilisation, 
University of Chile, presents a comprehensive account 
of Pinus radiata in all its aspects. Mr. G. R. Groves, 
Director of Agriculture, Bermuda, writes on the 
destruction by insects of the cedars in that country. 
He outlines the steps undertaken to combat the menace. 
Finally, Mr. E. Ford describes the work being done by 
FAO in devising methods for afforesting «rid areas © 
the world. 
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Tea growing in Australia 


AVOURABLE reports have been received on the 
quality of tea grown on experimental plots at the 
South Johnstone Bureau of Tropical Agriculture and 
at the Kairi Regional Experimental Station in 
Queens!and. 

Mr. N. McLeod, of the Oriental Tea Co. Ltd., 
Brisbane, said that the South Johnstone tea was ‘ quite 
a good, useful tea, comparing favourably with tea from 
overseas’. Samples had been tested in cups at the 
Department of Agriculture and Stock at Brisbane and, 
although it was possible to distinguish the tea from 
imported varieties, its flavour proved quite acceptable. 

Tea has been grown at South Johnstone for some 
years under the supervision of an expert who had 
experience in Sumatra. After its success in the coastal 
region, it was decided to try it at Kairi, on the table- 
land, where so far it has done well. 

The Queensland crops have not been troubled by 
disease, and so many enquiries have been received that 
it is probable that a number of private experiments will 
be under way soon. Seed is already being advertised 
for sale in Townsville at 5s. for four seeds. 


FAO plan for food surpluses 
Lie 24-government Council of the Food and 


Agriculture Organisation, at its recent meeting 
in Rome, commended to the study of all 71 member 
States an FAO plan for the use of food surpluses to 
help finance economic development projects in under- 
developed countries in preparation for full discussions 
at the November session of the FAO Conference. ‘The 
proposal is included in a pilot study of how the plan 
would work in India. The study report was released 
by FAO in May.* 

In meetings of FAO’s Committee on Commodity 
Problems, which first studied the proposal, and in the 
Council meeting strong interest was expressed by the 
Indian representatives, respectively Dr. S. R. Sen, 
Economics and Statistics Adviser of the Ministry of 
Food and Agriculture, and Mr. P. N. Thapar, Secretary 
of that Ministry. 

Although their countries had not yet had time to 
study it, a number of others—including the U.K., the 
U.S.A., Canada, Spain and France—likewise expressed 
great interest. ‘he Belgian delegate, Baron Philippe 
@’Otreppe, pointed out the possibility of making con- 
tributions to SUNFED (Special United Nations Fund 
for Economic Development) in surplus products in 








D - ee of Agricultural Surpluses to Finance Economic 
I “dia opment in Under-developed Countries—Pilot Study in 
Fo “ . A report prepared by Economic Division of FAO under 
aaa nat Dr. Mordecai Ezekiel, Deputy Division Director. 
— by FAO experts in agriculture, forestry and nutrition. 
_€ report has been printed as FAO Commodity Policy Studies, 
No. 6, June 1955. 
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kind as surpluses of agricultural products or even of 
industrial products. 

Dr. J. J. van der Lee, of the Netherlands, said that 
his Agricultural Minister, Mr. S. L. Mansholt, had 
found the proposal a highly important one. The 
Netherlands had already been studying the same sub- 
ject under Prof. J. Tinbergen, head of their Govern- 
ment Economic Research Institute, and had arrived at 
parallel conclusions. 

On Mr. Mansholt’s behalf, Dr. van der Lee suggested 
that this method of financing economic development 
through the use of food surpluses might well be com- 
bined with the pending U.N. discussions on setting up 
a special fund to provide grants of low-interest loans 
to help finance economic development in the less 
developed countries. This proposal to establish 
SUNFED was already well developed with a number 
of nations ready to participate. 

Since the U.S.A. had not yet been ready to agree to 
participate, the Netherlands now suggested that the 
U.S.A., in line with the FAO Indian pilot study, might 
agree to make its contributions to SUNFED in surplus 
products to be used for development rather than in 
cash. The American surpluses could then be combined 
with cash from other countries in making grants or 
loans for SUNFED-financed projects. In this way 
it would be easier for the U.S. to join in this inter- 
national effort to assist the development of the less 
developed countries. 

The Netherlands proposal was seconded by the 
representative of France. It was decided to forward 
the pilot study to the Secretary-General of the U.N., 
with the suggestion that he have it studied by the group 
of experts which have been developing the SUNFED 
proposal, to consider how far it would be possible to 
use contributions in kind for helping to set up the fund. 

At the previous meeting of the Committee on Com- 
modity Problems, Indian delegate Dr. S. R. Sen had 
given strong support to the idea of using food surpluses 
to finance additional economic development in India, 
although recognising that the specific projects described 
in the report were only illustrative ones and would have 
to be given further detailed technical and economic 
study before India could make any specific proposals 
for such financing through surpluses. He emphasised 
especially the need of assurances that surplus supplies 
would be available over several years in succession to 
make possible carrying the development projects 
through. He also stated that if foreign surpluses were 
provided on a loan basis it was important that they be 
delivered to the recipient country at a price not higher 
than the corresponding domestic prices in that country, 
if it were to make full use of them. 

Dr. Sen also suggested that smaller countries might 
arrange among themselves to set up a pool of surplus 
products to be made available for financing economic 
development. ‘This would help assure continuity of 
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supplies to development, even though supplies from 
individual countries supplying them might vary. This 
suggestion was strongly supported by the Belgian 
representative at the C.C.P. 

The report on the pilot study showed how the 
surpluses could be used to finance additional develop- 
ment projects, such as educational and training pro- 
jects, land- and water-use projects requiring heavy use 
of direct labour, roads, milk-marketing schemes, forest 
roads and industries, etc. ‘The surpluses would be 
used to help feed the people working on these projects 
or receiving the training, or would be sold and the 
domestic currency used to pay part of the cost of the 
additional projects. In India from one-quarter to one- 
half of the cost of most projects, and even more in some 
special cases, could be covered by the value of the food 
surpluses, and would be offset by the increased con- 
sumption of the additional people put to work. A total 
of up to $100 million a year of food surpluses could be 
usefully used this way for the illustrative projects in 
India, according to the pilot study. 


"World Crops” entertains 
Australian farmers 
| | NDER the auspices of the Australian Primary 


Producers’ Union 30 Australians are engaged on a 
world tour, which will take them on a comprehensive 
trip through the British Isles, the Continent, Canada, 
America and Hawaii. ‘They hope to gain much ex- 
perience from the agricultural developments which are 
taking place in the countries they visit. 

While in England the party were entertained for a 
day at the Crux Easton, Northants, estate of Mr. W. 
Leonard Hill, Chairman of the Leonard Hill ‘Vechnical 
Group, publishers of WorLp Crops. ‘They saw some 
of the land improvements made by Mr. Hill on his 
well-equipped and modernised farm. More details of 
this visit will be included in our next issue. 


Mawaiian sugar-cane 


T was reported recently by the Hawaiian Sugar 
| eet Association that radio-isotopes were used 
in a study of water distribution in the sugar-cane fields 
of Hawaii in order to find such facts as the amount of 
water absorbed from the irrigation lines. In this case 
radio-active rubidium was added to the water and its 
course was traced through the soil with a Geiger coun- 
ter. These tests, which involve the use of 11 different 
radio-isotopes, are said to have enabled planters to 
design better irrigation systems with the length and 
slope of each line arranged to ensure proper water 
distribution throughout each field of sugar-cane. The 
newly designed irrigation also, it is claimed, aided the 
distribution of the ammonia fertiliser in the irrigation 
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water to the sugar-cane plants. Radio-isotopes were 
used also at the same time to determine the intake of 
water, ammonia and other fertilisers by the sugar. 
cane crop. 

The radio-active isotopes used for this research were 
manufactured by the American Atomic Eneryy Com. 
mission in one of the nuclear reactors at their Oak 
Ridge plant and the results of the tests are being 
utilised by 28 sugar plantations in the Hawaiian 
Islands. 


Evaporation from 
water storages 


T has been reported in the Journal of Agriculture, 
| bho Australia, that Australia’s lower rainfall 
areas will benefit considerably if C.S.1.R.O.’s experi- 
ments on reducing evaporation from water storages 
prove successful. 

Much of Australia’s pastoral land lies within the 
region in which evaporation is more than 72 in. per 
year—a figure greatly in excess of the rainfall. 

In 1940 C.S.1.R.O. supported the late Dr. £. 
Heymann, of the University of Melbourne, in his 
attempts to use thick oil films to prevent water evapora- 
tion. His experiments proved successful in the labora- 
tory, but the method failed in the field, even on 2 
small scale. 

Early in 1953 the C.S.1.R.O. Division of Industral 
Chemistry commenced work on films which are onl) 
one molecule thick. Although such films are less effec- 
tive than thick oil films in preventing evaporation, thes 
are much more stable. One chemical tested—ceti 
alcohol—shows considerable promise. Under ideal 
laboratory conditions it reduces evaporation by 50° 

Small-scale outdoor tests, using cetyl alcohol films, 
have now been in progress in the State of Victoria for 
about 18 months. The results show an average of 50° 
reduction in evaporation. 

A larger-scale test was conducted last summer 0? 4 
town reservoir at Woomerlang, Victoria. ‘lwo acres 0! 
water were treated and, although the results were com- 
plicated by seepage, it seems likely that evaporation 
was reduced by 30 %. . 

Further large-scale tests are to be made. In Victoria 
1g sites have been chosen, ranging from 1 to 60 acré 
in area; in New South Wales six sites, ranging up © 
350 acres in area; and in Queensland seven sites, all 
of about } acre. One site is already under test 
Western Australia. 

Until these tests have been completed it is 
possible to make practical recommendations for us!" 
this technique. It seems that about 1 |b. of ety 
alcohol will be required per acre and this treatment m4! 
last several years. Cost may be about o 1d. per 10% 
gal. of water saved. 
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HE islands of Bermuda situated 

east of the main current of the 
Gulf Stream in the western Atlantic, 
between 32° 14’ and 32° 23’ N latitude 
and 64° 38 and 64° 53’ W longitude, 
can only claim 17 endemic land plants. 
Of these 17 species, by far the most 
important is the Bermuda cedar, 
Juniperus bermudiana L. ‘There are, of 
course, many hundreds of species of 
plants found growing throughout Ber- 
muda, but, apart from the 17 essentially 
Bermudan plants, all the others are 
found in parts of the southern U.S.A. 
and the West Indies or have been 
introduced to the colony by the hands 
of man from many sections of the 
world. 

For centuries the Bermuda cedar has 
been the dominant tree and, although 
live trees of the species are relatively 
small in numbers at the present time, 
the author believes that natural re- 
afforestation of the Bermuda cedar will 
take place again in certain undisturbed 
areas. In the sheltered and more fertile 
valleys the trees of this juniper grew 
into reasonably good-sized specimens, 
measuring in the region of 24 in. in 
diameter and reaching a height of 50 
ft.or more. On the hillsides and areas 
having little soil, fully exposed to the 
Atlantic winds, the trees were much 
smaller and many of these in such 
locations can only be classified as scrub 
cedar. Between these extremes, how- 
ever, trees of various sizes are seen 
standing closely together over a large 
part of the land area. It is estimated 
that in some of the thickly wooded 
parts there were approximately 500 
trees to the acre. In other places there 
were perhaps only 100 trees, making 
an average of between 200 and 300 
cedars per acre. 


Bermudan development 


This thick coverage of trees provided 
excellent windbreaks and in many cases 
the dwelling houses were completely 
hidden from view to passers-by on the 
public roads. In this connection it is of 
Particular interest to note how the 
development of Bermuda took place 
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The cedar population of Bermuda was, until recently, in danger 
of being completely devastated by the ravaging attacks of several 


species of destructive insect pests. 


Conservation work is being 


undertaken under Mr. Groves’s direction and it is hoped 
to preserve the remaining trees and to encourage planting of 
new trees. Bermuda, then, will derive many benefits from this 


valuable crop. 





within a forest of juniper trees. It 
would indeed be difficult to find a 
similar development anywhere else, 
with trees standing so close together 
in the immediate vicinity of the towns 
and dwellings. Admittedly with so 
many trees of the same species the 
effect may have been termed ‘ dull ’, 
nevertheless the cedar provided good 
light shade and the grass grew freely 
underneath the trees. This species of 
juniper is particularly well adapted to 
the shallow nature of the Bermuda cal- 
careous soils and is able to withstand 
the wind in exposed positions, hence 


its great value as primary windbreaks 
for the protection of the more tender 
vegetation such as fruit, vegetables and 
the choice ornamental plants. In 
addition to these useful qualities, the 
trees gave each dwelling the desired 
amount of privacy without many extra 
plantings of other trees and shrubs. 
Extreme care was taken to preserve the 
cedar trees, because they definitely 
formed the background of the Ber- 
mudan landscape. A person building 
a house on a new site would fell just 
sufficient trees to make room for the 
house to be erected, with a narrow 





East Whale Bay, Southampton, Bermuda. Live cedars groceing on the hillside, which slopes 
to the sea 
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clearance to be used as a driveway from 
the road to the residence. The garden 
would therefore be formed quickly by 
leaving all the remaining trees and 
mowing the grass between them. This 
gave a neat tidy appearance with ample 
privacy, protection from the wind and 
good shade during the hot summer 
months. Comparatively little effort 
was required to develop a garden along 
these lines. In the case of the arable 
land, the trees were cleared from areas 
where sufficient depth of soil was found 
for the cultivation of vegetables and 
other crops, but the cedars were care- 
fully preserved round the edges of the 
small fields for the reasons already 
indicated. 


Historical 


The foregoing gives some idea of the 
landscape of Bermuda when the author 
first set foot on Bermudan soil 17 
years ago. ‘Today a very different 
story is presented, which will be 
related below. It is of interest at this 
stage to delve a little into the history 
of Bermuda, for the cedar tree has 
figured prominently in the writings of 
the colony’s historians. When Ber- 
muda was colonised in 1610 the islands 
were obviously very heavily wooded 
with Juniperus bermudiana. Great 
numbers of the trees were felled for 
shipbuilding, and much of it was used 
as fuel. 

By 1627 a law was enacted with, as 
its object, the preservation of the cedar 
trees, but the felling of the trees was 
undoubtedly continued and little 
thought given to reafforestation. Early 
in the 18th century wood was being 
imported for the building of houses 
and ships. Much of the land at that 
time must have been denuded of trees, 
as evidenced by a correspondent in the 
Bermuda Gazette in 1786, who wrote: 
* All these hills and valleys, which were 
once so beautifully adorned with 
thriving cedar and which were the 
admiration of strangers, are now naked 
and barren wildernesses quite stripped 
of their pride’. The absence of any 
references to a general reafforestation 
scheme leads one to believe that no 
attempt was made to reafforest the 
denuded areas, but natural reafforesta- 
tion did in actual fact take place. 


Juniperus bermudiana is a typical 
juniper; its nearest relatives are f. 
virginiana and 7. silicicola, both of the 
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south-eastern U.S.A. It produces an 
abundance of seed in most years. The 
seed will take from three to six months, 
or even longer, to germinate, moisture 
being the controlling factor. Growth 
in the initial stages is slow. During the 
first 10 years of the life of the tree it 
makes on an average of 1 ft. of growth 
per year. The actual length of life of 
this cedar has never been accurately 
determined. One very large tree in 
the grounds of St. Peter’s Church, St. 
Georges, was estimated to be 200 years 
old when it died a few years ago. A 
tree measuring 24 in. in diameter was 
known to be 85 years old because the 
date of planting was carefully recorded. 
This tree, however, died during the 
last five years. Death was attributed to 
scale insects. 

The wood of the tree is generally 
very knotty, due to its branching habits. 
It is too irregular in the grain to be of 
any use as pencil slats. Tests have 
showed resistance to cutting to be 
about 14°, higher than that of 7. 
virginiana and about equal to that of 
F. procera. It was tested as pit props, 
but the wood was found to be too 
brittle and to break suddenly without 
warning. Locally the wood is used 
extensively for furniture making and 
the manufacture of souvenirs for sale 
to the tourists. The finished article is 
highly polished and the reddish-brown 
hue of the wood adds dignity to the 
home in which it is used. Considerable 
quantities of the cedar wood are con- 
sumed annually during the winter 
months for burning in open fire grates 
to warm the houses during the cool 
evenings from December to April. 


Insect pests 


The insect pests of the Bermuda 
juniper were fully covered in a paper 
by Waterston (Trop. Agric., Trin., 26, 
Nos. 1-6, 1949). Waterston lists some 
20 destructive insects recorded on the 
Bermuda cedar up to April 1947. The 
most important of these pests are the 
juniper scale (Carulaspis visct) and the 
oyster-shell scale (Lepidosaphes new- 
steadt), both of which were accidentally 
imported to Bermuda presumably on 
nursery stock from the U.S.A. 


Before the beginning of the 2oth 
century the Bermuda cedar appeared 
to be remarkably free from insect pests. 
This fact is gathered from the writings 
of A. E. Verrill (‘The Bermuda 





Islands ’, 1902), who remarked, ‘ The 
cedar appears to be very little affecteg 
by insects’. With the advent of more 
travel to the colony by ship and latterly 
by air, and a flourishing tourist trade, 
many thousands of visitors have passed 
through the colony since the beginning 
of the present century. This leads to, 
greater interest being taken in the 
introduction of new plant life hitherto 
unknown to Bermuda and with these 
plants insects obviously come also, 


Damage to the cedar trees by insect 
attack was periodically reported and by 
1930 isolated areas of the trees were 
obviously suffering from insect damage, 
A scale insect identified as Acutaspis 
perseae was named as the cause at that 
time. In 1935 two species of mites 
were reported causing a swelling to the 
tips of the twigs. An aphid was later on 
proved to be causing the yellowing of 
the foliage. Before 1944 few trees had 
actually died through insect infestation, 
but in that year trees began dying at an 
alarming rate, when two new scale 
insects were found to be causing the 
death of the trees. The oyster-shell 
scale was found in the Tuckers Town 
area at the eastern end of the island 
and the juniper scale in the parish of 
Paget in the central part of the colony. 
These two scale insects spread very 
rapidly and in the early stages of the 
attack trees were dead within si 
months of attack. These insects attack 
the foliage and the berries, causing 
rapid defoliation. 

From the two original infestations 
the scales spread in all directions. At 
the time of writing g0°/, of the trees in 
the colony are dead. The few remain- 
ing live trees are in poor health, but 
seedling trees in certain areas appear 
to be in good condition. 

Chemical control of the scale insects 
by spraying was attempted when the 
cause of the trouble was determined, 
but spraying large areas of forest trees, 
within the type of development which 
had taken place in Bermuda, was im- 
practicable and this form of control 
was eventually abandoned in favour 0! 
biological control. 


Biological control 


alth Institute 


In 1947 the Commony 
called in to 


of Biological Control w 


assist in the problem. Dr. W. R. 
Thompson, Director of ‘he Institute, 
spent some months in ‘he colony ™ 
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1947 to advise on the possibility of 
introducing beneficial insects to control 
the two scale insects causing the death 
of the cedar trees. From 1947 to 1953 
the Commonwealth Institute of Bio- 
logical Control worked vigorously on 
the problem. During that period some 
eight species of coccinellids (ladybird 
beetles) were introduced to the colony 
from various parts of the world. The 
Bermuda Government provided funds 
for the building of a laboratory in 
California for the purpose of breeding 
predators and parasites for shipment 
to Bermuda. The laboratory of the 
Department of Agriculture in Bermuda 
was completely rebuilt to house equip- 
ment for breeding these coccinellid 
beetles. During 1949 and 1950 a staff 
of nine people were employed in the 
rearing work of the coccinellids for 
ultimate liberation on the cedar trees. 
In order to provide food for the coccin- 
ellids the oleander scale, Pseudaula- 
caspis pentagona, was raised on potato 
tubers. 

Despite the energetic action of the 
Director of the Commonwealth In- 
stitute of Biological Control and his 
staff, the destructive work of the scale 
insects continued. Although the oyster- 
shell scale eventually disappeared, 
assumed to be controlled by a parasitic 
fungus disease, the juniper scale spread 
over the entire islands. Trees in the 
most westerly parish of Sandys were 
the last to be attacked. It is thought 
that, if biological control could have 
been introduced shortly after the de- 
‘tructive scale insects had been identi- 
fied, more trees might have been saved. 
At the time some doubt existed in the 
minds of the entomologists working on 
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View across golf course showing dead cedars in the background 


the problem that Lepidosaphes new- 
steadi and Carulaspis visci could cause 
the death of these cedar trees. The 
same scale insects are known in several 
parts of the world, including Europe 
and America, but no known records of 
these scales having killed large trees 
existed. The author has seen juniper 
trees in the south-eastern U.S.A. quite 
heavily infested with the juniper scale, 
but the trees did not appear to be 
suffering. Admittedly, the natural 
enemies of the scales were present in 
reasonable numbers and it is assumed 
that the parasites and predators kept 
the scale at a sufficiently low level to 
prevent serious damage to the trees. 
That is what it was hoped to achieve 
in Bermuda by biological methods. It 
is for this reason that the author 
believes that the young Bermuda cedars 
now growing in parts of the colony 
will thrive and develop into mature 
trees. The juniper scale is likely to 
remain in the colony as a potential 
source of danger to juniper trees, but 
the natural enemies will, it is hoped, 


hold it in check. 


The changing scene 

Due to the loss of g0°%, of the local 
cedar trees caused by these scale 
insects, the Bermuda Board of Agri- 
culture initiated a General Reafforesta- 
tion Scheme in 1949. In June 1952 
the Reafforestation Compulsory Powers 
Act was passed, which gave the Board 
of Agriculture power to remove all 
dead cedar trees within 50 ft. on either 
side of a public road and to replant the 
cleared areas with suitable trees at 
Government expense. This Act has 
recently been amended to take care of 





all Government lands, an additional 
50 ft. on either side of the public 
roads, all golf courses and the islands 
in the Hamilton Harbour. 

The loss of the cedar trees was 
indeed a severe blow to Bermuda. With 
the dead trees on the hillsides present- 
ing a purplish-grey hue instead of the 
pleasing green of the cedar foliage, the 
colony lost a great deal of its charm 
and beauty. No more can the Bermuda 
homes be described as ‘ nestling 
amongst the cedar trees ’ and in many 
cases completely hidden from view to 
the passers-by on the public roads. As 
one looks from one point to another, 
houses and buildings loom up in every 
direction. Admittedly, some of the 
new views which have been opened up 
are pleasant, but others show up the 
defects in the landscape, the back of 
buildings and rubbish dumps, all of 
which were previously completely 
screened by the natural growth of 
cedar. The full significance of this loss 
of beauty can be quickly realised by 
anyone who knows anything about the 
tourist trade. Bermuda’s chief source 
of income is derived from a tourist in- 
dustry and since the second world 
war the number of tourists visiting the 
colony has gradually risen from 40,000 
annually to over 100,000 in 1954. It is 
due to the importance of the tourist 
industry that the Government set out 
on a vigorous programme to remove the 
dead trees, in the first instance from 
the most conspicuous places, and to 
start replanting with a much larger 
variety of plants. 

Such a programme involves con- 
siderable sums of public money and 
cannot be achieved quickly. It is a 
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Hills‘de cleared of trees with more dead trees in background. Petrol-driven chain saws are 
also used for cutting the trees into legs. This illustraticn shows an average-size tree 


comparatively simple task to fell the 
dead trees, but other problems present 
themselves in connection with the dis- 
posal of the wood salvaged from these 
operations. Furthermore, the propaga- 
tion of suitable trees, shrubs and palms 
for the planting of about 180 miles of 
road, Government lands and supplying 
trees for numerous private estates is no 
small undertaking. Because of the 
severe winds which sweep the colony 
it is essential to try to establish good 
windbreaks with hardy plants, which 
calls for very large stocks of the right 
material. Considerable losses of plants 
have been experienced due to wind 
and occasional droughts. Again due 
to the flourishing tourist trade, there 
is relatively no unemployment and it 
is therefore difficult to obtain adequate 
suitable labour for this reafforestation 
scheme. To further aggravate the 
position the whole conception of land- 
scape gardening has had to be changed, 
because the cedar no longer forms the 
background to the gardens. Despite 
all of these difficulties, good progress 
has been made and the areas which 
were planted in 1950 are beginning to 
show up to advantage. 

The changing scene seems to de- 
scribe aptly the gradual change which 
is taking place, for the loss of the native 
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tree and the work involved in repairing 
the damage may be likened to the 
seasonal changes of summer, autumn, 
winter and spring. The period before 
1945, when the whole colony was 
clothed with a beautiful green canopy 
provided by the cedar trees, depicted 
the summer season. Autumn followed 
throughout the period 1945—50, when 
large areas of the trees turned brown 
and died due to the scale infestation, 
casting a grey-purplish hue over the 
hillsides. From 1g50—55 the winter 
prevailed, when large areas of the 
countryside denuded of trees and many 
dead trees still standing presented a 
very desolate winter-like appearance. 
Finally, it is visualised that, as a result 
of our efforts, aided by nature, to fell 
the dead trees and replant the denuded 
areas with young trees the period 
1955-60 will be the springtime, when 
it is hoped the whole countryside will 
commence to bloom. again, thereby 
completing the gradual change from a 
landscape mainly comprised of one 
type of tree to a scene in which a 
variety of trees, shrubs and palms will 
dominate the landscape. 


Use of cedar wood 


It is estimated that only 25°,, of the 
trees felled produce sound timber. A 





considerable number of them: are |e 
than 12 in. in diameter, many haye 
hollow trunks, others have large sec. 
tions of decayed wood in the trunks, 
resulting in a considerable arnount of 
material which is only fit for use as 
firewood. There is a steady demand for 
sound. timber for local consumption 
and, of course, fair quantities of fire. 
wood are used during the winter 
months. Even so, an enormous quan- 
tity of branches and unsound trunks 
are burnt on the site during the felling 
operations. To the conservationist this 
appears to be an abominable waste of a 
material which might have a potential 
market value. The cedar wood has 
great appeal to most people when it is 
used for furniture making because of 
its very pleasing colour. The numerous 
knots throughout the boards add con- 
siderably to its attractiveness. 

With these factors in mind and the 
large annual Government expense in- 
volved in maintaining the reafforesta- 
tion scheme, the Bermuda Govern- 
ment has been exploring the possibility 
of converting this waste material into 
a saleable commodity. A firm of 
research engineers of California, 
U.S.A., was called in to carry out some 
research work on this waste material. 
It was found that all the material now 
being burnt on the site of the felling 
operations, including the thin branches, 
could be converted into compressed 
boards of very pleasing design and 
colour. The finished product appa- 
ently has a great variety of uses in the 
form of wall panelling, door making, 
floor tiling, coffee tables and similar 
pieces of furniture. The research 
engineer who carried out the work 
reported most favourably on the re 
sults. The finished product has ¢- 
cellent colouring, is far superior and 
much more beautiful in appearance 
than any other wood on which he has 
worked. 

In simple language, the general pro- 
cess is to pass the raw timber, including 
the branches, through a machine 
which breaks the wood into variou» 
sized chips. The dust is sifted ovt 
so, likewise, is decayed material by 
passing the chips over various siev® 
These chips are next placed in trays 
where certain plastic binders are added 


Under high pressure the chips " 
glued together, form ng reg 
varying thickness, frorn } to 3 in. *™ 


S wi 
compressed boards m:\ be used 


tember ! 95) 
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have polished surface can be quickly ob- 
> SeC- tained by applying a coat of filler to 
unks, the surface and passing it through a 
int of sanding machine. This gives a very 
SE as highly polished surface. The finished 
id for product is sound in every respect and 
Ption will remain in good condition even in 
‘fire. humid climates similar to that ex- 
inter perienced in Bermuda. In addition to 
juan- these compressed boards, very satis- 
‘unks factory sawn veneers can be made by 
lling gluing the veneer to the compressed 
t this board. This then gives a surface 
: ofa identical to the articles made of solid 
-ntial cedar and has great appeal. The 
has 4 research work proved beyond doubt 
it is that the waste cedar wood can be con- 
se of verted into a valuable commodity, but 
‘TOUS what of the economics? 

con- 

Finance 

1 the 

e in- To manufacture this product in 
esta- Bermuda would mean setting up a 
em- completely new plant and to do this a 
vility capital expenditure of some £70,000 
into would be required. Before making a 
1 of decision whether to proceed with the 
nia, scheme or not, the Bermuda Govern- 
ome ment naturally wishes to be reasonably 
rial. certain that if this product is manufac- 
now tured in the colony a suitable market 
ling for such a commodity does in actual 
hes, fact exist and that the price at which 


ssed the product can be sold would give a 
reasonable return. Another factor 


and 

pat which has to be taken into considera- 
the tion is that only about 5,000 acres of 
ing, trees would be available for this pro- 
ilar ject. Is this sufficient for the capital 
rch expenditure involved? The engineer 
ork who conducted the research work feels 


re- that with such a highly valued product 


ex- it would be well worth while financially 
and to tackle vigorously the project im- 
nee mediately. 
has Bermuda, having a land area of 20 
sq. miles, or about one-seventh of the 
nd size of the Isle of Wight, and a popula- 
ing tion of some 37,000 cannot afford to 
une speculate on a project unless it is 
- reasonably certain it will produce a 
wut, return on the investment. Again, there 
by is relatively no unemployment and 
es labour is difficult to obtain, especially 
ys, for this type of specialised work. The 
ed Government reafforestation scheme is 
- costing approximately £60,000 per 
- annum, and at the present rate of 


Progress at least another five years will 
be required to complete the work. 
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As Bermuda is not able to manufac- 
ture the machinery and plastic binders 
required for the project, a considerable 
proportion of the estimated cost of the 
scheme would be spent on the importa- 
tion of these items. The market for the 
finished product would obviously be 
overseas, involving considerable ex- 
pense in shipping charges and port 
handling. This, together with the high 
cost of Bermuda labour, would natur- 
ally increase the cost of production 
to a point where it might not be an 
economic proposition to convert the 
waste cedar into this compressed wood. 
Investigations are proceeding on the 
possibilities of marketing the com- 
modity at a profitable price. 


Photos: Bermuda News Bureau 





Grasses and Grasslands 


FAO has started work on the pro- 
duction of two publications on grasses 
and grasslands. The first, ‘ The 
Ecology of the World’s Grasslands ’, 
will be prepared in association with the 
Commonwealth Bureau of Pastures 
and Field Crops, England; the Direc- 
tor of that Bureau will initiate the work 
later this year. The second, ‘ Grasses 
in Agriculture ’, will constitute a study 
of the use of cultivated grasses in world 
agriculture, with special reference to 
tropical and sub-tropical countries, and 
will be complementary to Agricultural 
Study No. 21, ‘ Legumes in Agricul- 
ture’, which was published in 1953. 
The persons responsible for the pre- 
paration of ‘ Grasses in Agriculture ’, 
on which work has now been started, 
will be Dr. R. O. Whyte (who writes 
an article on ‘ The Grazing Resources 
of Arid and Semi-Arid Lands’ in this 
issue of Wortp Crops) and Mr. 
T. R. G. Moir, of the Plant Production 
Branch, Agriculture Division, FAO, 
Rome. 

For ‘ The Ecology of the World’s 
Grasslands’ the object is to discover 
what is known at the moment about 
the world’s grasslands, what areas have 
been mapped either as grasslands per se 
or as part of the natural vegetation of 
the country or region, what is known 
about the botanical composition and 
ecological status and succession in such 
grassland, and what techniques were 
used in botanical analyses and survey. 
The term ‘ grassland ’ is being used in 


its widest sense to cover any area of 
natural vegetation on which a livestock 
population and industry at present 
exists or may be developed; it would 
include the grass/shrub, maquis and 
savannah sub-climax associations in 
forest environments, the true grass 
climaxes of steppe, range and pampa, 
the semi-desert scrub of various 
botanical composition along the desert 
fringes, and any other semi-arid regions 
of the world which are the basis of 
nomadic and other systems of free- 
range grazing. 

A list of proposed chapter headings 
for ‘Grasses in Agriculture’ is as 
follows: 

Introduction; ecological and _ bio- 
logical relationships; physiology of 
growth and development; compati- 
bility with associated species; effect of 
rotational pasture and soilage grasses 
on soil fertility; productivity and 
nutritive value; agronomy of the grass 
crop; economics of the grass crop; 
plant introduction and breeding of im- 
proved types; seed production; un- 
desirable grasses; resumé of present 
position and work in individual coun- 
tries; genera, species and varieties 
(plant characters of agricultural im- 
portance, climatic adaptation, soil 
adaptation, agricultural value and 
utilisation, seeds per lb., seed rate, 
chromosome numbers). 

FAO would appreciate having direct 
communications from specialists and 
technicians in these fields, whether in 
Government departments, research in- 
stitutes or universities, giving up-to- 
date information on the subjects of 
these projects. This would include 
grassland and vegetation surveys which 
have been completed or are in progress, 
maps of types of vegetation and grass- 
land, and publications or references to 
publications which could be used in the 
compilation of studies on these very 
wide subjects. Full acknowledgments 
would be given in the publications to 
the source of any information provided 
and copies would be sent in due course 
to specialists collaborating in their 
preparation. 

The urgency for this type of material 
is stressed. It should be addressed to 
Mr. R. W. Phillips, Acting Director, 
Agriculture Division, Food and Agri- 
culture Organisation of the United 
Nations, Viale delle ‘Term: di Cara- 
calla, Rome, Italy. 
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The map shows the arid regions of the world. The darkest shading represents extremely arid 
land; the intermediate shading represents arid lands; the lightest shading represents semi-arid 


Grazing Resources of Arid and Semi-arid Lands 


lands 


R. O. WHYTE 


Plant Production Branch, Agriculture Division, FAO 





In order to avoid generalisations on this very extensive subject which may be applicable to one 


area and not to others, the discussion will be limited to countries in regions in which experience 
has been gained under current FAO activities. These include the Working Party on Mediterranea 
pasture and Fodder Development, the Working Party on the Development of the Grazing and 
Fodder Resources of the Near East, and the Co-ordinated Grassland and Fodder Research Scheme 
of the Indian Council of Agricultural Research. These three activities cover a belt from Portugal 
to East Pakistan, characterised by lands which have been used and misused for centuries, by several 
different types of climate, and by a wide range of social and land-use systems. Throughout all of 


them aridity is a dominant factor. 





HE Mediterranean climate is pri- 

marily one of winter rainfall and 
summer droughts, increasing in in- 
tensity from the west to the south and 
the east as one proceeds further away 
from the ameliorating influences of the 
Atlantic and comes nearer to the 
Sahara and Arabian Deserts. Certain 
regions of Spain and Turkey differ in 
having a continental type of climate 
resembling that in parts of North 





* This paper was presented at a sym- 
posium of the International Arid Lands 
Meeting in Albuquerque, New Mexico, 
U.S.A., under the sponsorship of the 
American Association for the Advancement 
of Science. This paper will also be pub- 
lished by the Association as part of the 
volume of Proceedings. 
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America. The degree of aridity in this 
region is related primarily to the dura- 
tion and intensity of the summer 
drought; the problems are greatest in 
the countries of North Africa lying 
along the desert fringe of the Sahara. 
Most of the countries covered by the 
Working Party on the Development of 
the Grazing and Fodder Resources of 
the Near East are also of the winter 
rainfall type, and here the aridity of the 
summers is intensified in relation to 
their proximity to the Arabian Desert. 
The winter rainfall is generally lower 
than in much of the Mediterranean 
area and is more erratic and unreliable 
in annual total and in geographical 
distribution. 


Passing eastwards through Pakistan 
to India one enters a monsoonal ¢n- 
vironment in which, in the semi-arid 
regions of the west, a low, erratic, wel 
monsoon occurs between mid-July and 
mid-September and almost complete 
drought for the rest of the year, com 
bined first with low and later with high 
temperatures. 


Land use 


The history of land use in these 
regions extends far beyond the ume ot 
scientific observation nd control 
when early civilisations \vere destroy- 
ing the original vegetave cover by 
grazing, cultivation, fu-!, house and 
ship construction and b: the waging of 
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wars. By a study of early writings and 
of the r.any fragments of evidence 
which ave becoming available, an 
attempt is being made to recreate a 
picture of the vegetation of that time 
and to trace its use, misuse and 
deterioration through man’s employ- 
ment of the axe, firestick, the plough 
and the grazing animal. 

Although there certainly were in the 
region under consideration extensive 
areas of true desert or semi-desert, 
these have been gradually extended by 
misuse of land and vegetation. There 
has thus been a great increase in the 
total area of land affected by aridity 
and desiccation; these conditions, so 
unfavourable for plant growth and 
agriculture, have extended into areas 
not truly semi-arid in type and have 
seriously affected natural reforestation 
or regeneration of vegetative cover on 
grazing lands, as well as the cultivation 
of crops. We must therefore attempt 
to distinguish between the true deserts 
and the man-made semi-arid lands, 
which are those most susceptible of 
improvement. 

In this connection it should be 
noted that there is little evidence of 
climatic change in these areas, at least 
within the period during which the 
major part of the devegetation has 
taken place, nor is there any indication 
that regeneration of the vegetative 
cover of forest, grass or semi-desert 
scrub is likely to change the overall 
climatic pattern of today. The 
efficiency of the rainfall has, however, 
been greatly reduced due to the de- 
terioration of the vegetative cover and 
the increased evaporation from the soil 
surface, unprotected from the sun’s 
rays; the temperature, velocity and 
sandload of the searing desert winds 
which blow over these denuded areas 
have a serious effect on the remaining 
vegetation, crops and trees and effec- 
tively inhibit or retard regeneration. 


Although it may be a desirable 
objective to attempt to regenerate some 
‘ype of vegetation on all semi-arid 
lands, attention must obviously be 
directed first to those regions in which 
tis possible to carry out practical and, 
as far as possible, economic measures 
within a reasonable period of time. 
The delineation of such areas would 
have to bear some relation to the 
amount and seasonal distribution of 
rainfall, the incidence of drought years, 
the present stage of deterioration and 
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Romeldale and Rambouillet sheep at the Dominion Experiment Station, Swift Current, 


Saskatchewan, Canada. 


A poor stand of native grasses, principally western wheatgrass or 


bluejoint (Agropyron smithii) and a little blue grama grass, was ploughed up and seeded 


to crested wheatgrass (A. cristatum), a native of southern Siberia. 


The carrying capacity 


of the range was increased about sixfold for spring and fall grazing 


other factors. In defining the area for 
immediate operations, it will be neces- 
sary to consider current forms of land 
use, the grazing systems on the desert 
and semi-desert lands, the extent of 
the practice of the cereal/fallow rota- 
tion in systems of shifting and settled 
agriculture, and the lower limits of 
rainfall efficiency at which simple 
systems of rotations of crops or re- 
forestation are practicable. 


Shepherd and cultivator 


Throughout the semi-arid lands of 
the Mediterranean, the Near East and 
India are to be found many types of 
rural sociology, village or tribal struc- 
ture, religious belief and prejudice, and 
methods of crop and animal hus- 
bandry, but perhaps the outstanding 
factor which has to be considered, and 
which has played a more important 
part in the destruction of the vegeta- 
tion, the prevention of its regeneration 
and the increase of desiccation, is the 
sociological distinction between the 
shepherd and the cultivator. One 
writer in another part of the world has 
related this distinction to the patri- 
lineal and matrilineal types of family 
structure and inheritance. The shep- 
herd has for centuries been a freedom- 
loving nomadic type, owning no land 
and having no interest in the practice 
of proper land use for the sake of his 
village, tribe or nation. ‘The cultivator 


is the sedentary type, satisfied with the 
land around his home. Both have 
destroyed the vegetative cover for their 
separate purposes. As populations and 
livestock numbers have increased, so 
has also the conflict between shepherd 
and cultivator in the struggle for 
dwindling land resources in an en- 
vironment of increasing desiccation 
which is their common inheritance. 

The present picture indicates the 
consequences of using arid and semi- 
arid lands beyond their capabilities and 
of inducing aridity in regions not 
actually arid or semi-arid climatically. 
What are the possibilities of increasing 
and maintaining sustained production 
from grazing, cultivated and forest 
lands in these climatic zones, while at 
the same time ensuring optimal con- 
servation of soil and water and re- 
ducing desiccation? 


Plant surveys 


It is considered to be essential in 
the first place to survey and map the 
existing plant cover on the unculti- 
vated land, and also to map the culti- 
vated lands in relation to their farming 
systems and the crops grown thereon. 
This information, combined with our 
present knowledge of the possible 
extent of improvement, will contribute 
materially, as far as the arid and semi- 
arid lands are concerned, to correct 
land classification and so to the re- 
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sources survey upon which FAO is 
likely to be engaged in the coming 
years. 

There is, in the regions under 
review, considerable activity at the 
moment in the survey, analysis and 
mapping of the natural vegetation. 
Teams of ecologists trained in France 
are working in French Morocco, 
Algeria and Tunisia. Work is in pro- 
gress in Portugal, an FAO botanist 
ecologist is working in the countries 
covered by the Near East Working 
Party, and a grassland survey team of 
the Indian Council of Agricultural 
Research is studying the grass vegeta- 
tion of that country with reference to 
botanical composition, yield and carry- 
ing capacity and the relation of the 
existing grass vegetation to the poten- 
tial grass sub-climaxes, to soil type and 
to the climax type of forest in each 
vegetation zone. The data which are 
becoming available from these plant 
sociological and ecological studies will 
be of great practical value in the 
optimal development of land resources, 
by the use of vegetation-cum-soil in- 
dicators in the limitation of livestock- 
carrying capacity, the selection of areas 
for reseeding, cultivation, reforestation 
and other forms of land develop- 
ment. ‘ 

It is well known that there are many 
different methods of analysing vegeta- 
tion in current use, as well as different 
standards for nomenclature in plant 
associations and different techniques 
of mapping. A survey of the grassland 
and grazing resources of the world as 
a whole or of any particular part or 
region of it will be most difficult to 
conduct if some agreement on the 
methods of analysis and presentation 
of results is not achieved. It is the 
objective of FAO to call together a 
group of specialists in this field in order 
to obtain the desired uniformity, at 
least as far as the vegetation on grazing 
lands is concerned. 


Reduced livestock pressure 


Since the natural vegetation in this 
belt from Portugal to Pakistan is pri- 
marily a grazing resource, attention 
must be devoted in the first place to 
reducing the pressure of livestock on 
the land. These livestock are mostly 
maintained under various systems of 
free-range grazing, based on different 
forms of nomadism. The types of 


350 


domestic animals are those which can 
exist on precarious supplies of fodder 
and water and under conditions of 
wide climatic extremes. A change 
from more destructive to less destruc- 
tive types and an improvement in the 
general quality and productivity of 
livestock both depend primarily on 
improved amounts and quality of fod- 
ders and the elimination of excessive 
losses in critical seasons or years. 

The pressure of people and livestock 
on the natural vegetation of arid and 
semi-arid grazing lands, in which the 
plant cover is held at a very low eco- 
logical stage due to excessive grazing 
or cutting for fuel, can be reduced by 
the settlement of nomadic people in 
selected and especially favourable 
areas. Although such action may be 
possible in restricted areas and with 
certain types of social structure, it 
must be questioned whether it is 
possible, and in fact even desirable, 
for, for example, the desert Arabs of 
the Sahara (la zone steppienne pré- 
saharienne), the Bedouins of the lands 
bordering the Arabian Desert, and the 
graziers of the semi-arid lands of 
Baluchistan and Rajasthan. 

The measures being adopted in 
Algeria under the Secteurs d’ Améliora- 
tion Rurale are probably more realistic 
under present conditions and might 
with advantage be extended to many 
other parts of the region. The centres 
set up by this organisation provide 
specialised advice and attention to 
animal health; breeding flocks are 
maintained from which the shepherd- 
ing community can obtain improved 
rams to replace the low-quality ones 
in their own flocks. Reserves of fodder 
are built up at these centres from crops 
grown locally or imported from other 
parts of the country more favourable 
for crop production. Through a sys- 
tem of insurance at so much per sheep 
per year, the livestock owners may 
draw upon these reserves and so avoid 
the catastrophic losses which occur in 
years of extreme drought. In the 
severe winter of 1953-54 losses among 
flocks not associated with these centres 
amounted to up to 40°, of adult sheep 
and 80°,, of the lambs, whereas losses 
where such centres existed were not 
more than 15°,, for the private owners 
and 3°,, for the flocks belonging to the 
centres. 

Such measures, combined with ap- 
propriate facilities for marketing and 
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distribution of the produce, 
permanent value only if livestog 
owners realise the necessity of maip. 
taining the same or even a lower num. 
ber of livestock of improved quality 
than before. They should not attempt 
to keep even greater numbers of live. 
stock because of the greater secur, 
which these centres and fodder re. 
serves provide. The whole programm: 
would in such a case defeat its ows 
ends and the destruction of the vegeta. 
tive cover would proceed even mor 


rapidly. 























































There are, in the regions under cop. 
sideration, possibilities for the de. 
velopment and better utilisation oj 
water resources. Where these occur in 
regions primarily devoted to livestock 
husbandry, it would obviously be 
desirable to utilise some or most of the 
water for the cultivation of fodder 
crops and for the provision of stock- 
watering points. The fodder so pro- 
duced might be used to build up 
reserves for desert flocks or might be 
the basis of a more settled form of 
animal husbandry combined with the 
cultivation of food crops. 





Regeneralion of vegetation 


The main objective in pushing back 
the desert from those regions in which 
aridity is primarily man-induced and 
limiting it to the areas with a tre 
desert climate must again be the re- 
generation of vegetation by natural and 
artificial means. This work must be 
carried out in regions with ancient 
forms of land use and against a back- 
ground of increasing human and live- 
stock populations, which must con- 
tinue to obtain their livelihood and 
sustenance from the land while the 
improvement is going on. If the biotic 
factor could be limited for some five 
or 10 years, it would be possible t 
make full use of the remarkable capacit) 
of degraded types of vegetation 1 
revive, to climb again up the ecological 
ladder and to provide a superior type 
of vegetation. It would then be 
possible to evolve new controlled sy* 
tems of land use, to provide better 
sources and types of food, fodder o 
fuel, without again causing the de- 
generation of the plan: cover back ® 
its present condition. ‘(here are man} 
examples within the area of excellent 
regeneration of vegetat’ in, even after! 
few years’ protection ind sometime 
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Ras el Hexma ( above), coastal zone of the 
Western Dosert of Egypt. Average rainfall 
oto 150-xm. Original vegetation probably 
open clim¢ forest of Juniperus phoenicea, 
Pistacia a’lantica and Olea europea var. 
oleaster. /’resent vegetation an association of 

bicans and Asphodelus micro- 


Plantago : 
carpus. /’hotograph shows regeneration of 
cover alter one year’s protection only 


Burg el Arab (below), Western Desert, 
Egypt. Altitude 30 to 50m. ; average rainfall 
1<0 10200 mm. Same type of vegetation as at 
Ras el Hekma. Photograph shows transition 
cone between the association of Plantago 
albicans and Asphodelus microcarpus and 
the association of Thymelaea hirsuta and 
Gvymnocarpus decander. Note in particular 
the cushions of Dactylis hispanica, which still 
cover a reasonable proportion of the surface 
in spite of severe over-grazing and which 
revive rapidly with protection 


under very low rainfalls. Many more 
areas protected against grazing, brow- 
sing and cutting are required to pro- 
vide the ecologist with his field labora- 
tory on which he can obtain the data 
of botanical composition and succession 
required by the improver of land use 
practices. 


Reseeding 


Many specialists trained in range 
work in the western U.S.A. have been 
posted to the countries of North Africa 
and the Near East in particular. It is 
natural that they should attempt to 
apply in these new environments the 
outlook and techniques found to be 
successful in their home states. In 
particular, they have attempted the 
reseeding of semi-desert rangelands, 
with or without water spreading. With 
a few exceptions can it be said that any 
success has so far been obtained by the 
teseeding technique. The difficulties 
which have arisen are associated chiefly 
with the methods adopted and the 
availability of seeds of adapted species. 

It appears that more experimenta- 
tion is needed with regard to methods 
of reseeding in the semi-arid lands 
under review. The method is likely 
to be applicable only in limited areas. 
The Foreign Operations Administra- 
tion expert in Iran, Mr. Laurence R. 
Short, states that reseeding is possible 
only about 10°, of the rangeland in 
that country. In the desert range 
Project in the Western Desert of Egypt 
it has been suggested that wholesale 
clearance of desert scrub prior to 
Ploughing and reseeding is not ad- 
visable. The existing vegetation may 
be cleared in strips and ploughing, or 
Preferably light disking, and reseeding 
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carried out, producing the alternation 
of scrub strip/grass strip rather like the 
cereal/fallow strip system adopted in 
parts of Western Canada, and sited 
across the prevailing wind. Such a 
system does not entail so drastic a 
change in the micro-climate at plant 
level, the grass stands are protected to 
some extent from the searing effects of 
desert winds and a reservoir of seed 
plants of adapted vegetation remains 
should the reseeding fail. 

In French Morocco, where artificial 
reseeding has failed in many places, it 
has been found appropriate to grow 
seed mother plants in a nursery and to 
transplant these in the area to be re- 
vegetated. If protected from grazing, 
these plants will produce seed for the 
establishment of young plants around 
their bases and in the protection they 


themselves provid2; what might be 


called the ‘ hen and chicken’ method 
of reseeding. 

Seeds of the adapted species of the 
semi-arids lands in these regions are 
not available in any quantity.  In- 
digenous species which might well be 
collected and multiplied include: Dav- 
tylis hispanica, Stipa lagascae, Cynodon 
dactylon, Aristida ciliata, Hyparrhenia 
hirta, Avena barbata and Lolium 
rigidum in the Western Desert of 
Egypt, species of Agropyron and low- 
rainfall ecotypes of Dactylis hispanica 
and Phalaris tuberosa on the Arabian 
Desert fringe, and Cenchrus ciliaris in 
the Rajasthan semi-arid lands. A 
number of the Foreign Operations 
Administration missions are beginning 
to collect and employ these adapted 
species and ecotypes. Israel has a large 
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scheme under way and has established 
a special seed multiplication nursery at 
Migdal Askalon. FAO has, in 1954, in 
association with the Commonwealth 
Scientific and Industrial Research 
Organisation of Australia, carried out a 
collection of grasses and legumes in 


distribution of these rainstorms from 
one season to another. 


The forester 


The forester also has an important 
role to play in these arid and semi- 





Llamas grazing on a mountainside beside a typical inter-mountain basin of the Andes 13 km, 
(8 miles) north-west of Cuzco, Peru. Elevation about 3,350 m. (11,000 ft.) 


the Mediterranean countries, particu- 
larly in North Africa; these 600 species 
and ecotypes are now being multiplied 
at Rome through the co-operation of 
the Italian Government and Prof. U. 
de Cillis, with a view to introducing 
them in due course into the observation 
trial grounds throughout the Medi- 
terranean, the so - called Uniform 
Mediterranean Nurseries. It is hoped 
to adopt a similar approach in the Near 
East in 1956 and so to have available 
ample supplies of seed of species 
adapted to the conditions of the en- 
vironments in which reseeding work is 
considered to be practicable. 


Water spreading 

Water spreading is another American 
practice which is being tried in several 
semi-arid regions of the Near East 
with varying success. Although it is 
obviously desirable to attempt to hold 
the water from the torrential winter 
rainstorms on the land on which it 
falls for the production of fodder and 
grazing, the technique is still open to 
criticism in relation to the expense of 
construction of the diversion and reten- 
tion dams, and the erratic geographical 
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arid regions. Cutting of relict tree 
and scrub vegetation for fuel leads to 
widespread destruction of fuel and 
ecological regression. ‘There is great 
scope for the planting of fuel lots, 
shelter belts to provide protection for 
crop areas or livestock concentrations, 
and fodder trees for supplementary 
feed or during periods of emergency. 
The grazier and cultivator must also 
realise the ameliorative influence of a 
forest stand on extremes of climate 
and in relation to soil and water con- 
servation. The forester is still losing 
ground rapidly due to encroachment 
of grazing in forest areas, the cutting 
of trees for fuel or building purposes, 
the insatiable demand for land for the 
production of food and cash crops. 
An intelligent plan of land utilisation 
based on land classification must allow 
for an adequate percentage of forest 
cover, in the right places, and com- 
posed of the most desirable species for 
economic utilisation. 

In this brief review it has been 
possible to say little about the culti- 
vated land in the arid and semi-arid 
regions under review. Much of this 
land is marginal for crop cultivation, 
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some is farmed on a semi-d: sert type 
of shifting cultivation and the pp 
mainder can be regarded as suitabk 
for crop cultivation with the adoption 
of modern methods of husbandry, the 
application of fertilisers and the use of 
adapted species. Again we have tp 
accept the fact that peoples are living 
in these areas and have to produce 
their own requirements locally. 





Conclusion 


And that is the note upon which 
this review may be concluded. The 
technicians know in many cases what 
may theoretically be done to maintain 
and even increase the production of 
resources under semi-arid conditions 
or how to reduce the severity of these 
conditions. But this is like trying to 
rebuild the highway while the traffic 
is still moving on it. 


= 





Throughout these regions are to 
be found graziers and farmers with 
long experience of maintaining them- 
selves and their crops and animals 
under some of the most difficult and 
rigorous conditions to be found any- 
where. They know fairly well the 
systems of animal husbandry and 
migration to adopt under the circum- 
stances, they know the relative value 
and availability of their semi-desert 
fodder plants, they know the bes 
grazing areas and go there as soon 
as news comes along the desert 
‘grapevine’ that a rain has fallen 
and growth is beginning. ‘The tech- 
nicians must at all times consider 
them and their knowledge, customs 
and needs, and adopt measures 0! | 
improvement which fit in with their 
social and land-use systems and 
appear practicable to them. 


The people on their part must 
loge their mistrust and suspicion 0! 
the technician, whether he be socio- 
logist, ecologist, animal husbandman, 
forester or irrigation engineer. They 
must realise that what is being 
attempted, always difficult and some- 
times impossible, is for their own 
ultimate good. If they co-operate, 
and offer friendly advice and crit- 
cism, when they see tlic technicians 
going wrong, there ‘s no doubt 
that great progress can be made 
the rehabilitation of these semi-arid 
lands. 


Photos: G. A. Long and FA 
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T is now generally recognised that 

many of the world’s arid zones are 
capable of producing crops and that 
one of the most likely uses to which 
such areas can be put is the raising of 
timber. Even when such regions 
appear unlikely to provide timber in 
sufficient quantity or of the proper 
quality for export purposes, tree plant- 
ing may play an important supporting 
role in other cropping projects. 

Yet tree planting in an arid zone is 
necessarily an expensive operation, not 
unattended by risk of failure. It follows 
that an ambitious programme of tree 
planting should only be undertaken 
after a careful preliminary survey has 
been conducted into every aspect of 
the problem. That much more is 
known today of the basic considera- 
tions involved is due in large measure 
to the series of papers prepared by the 
Forestry Division of FAO, which has 
devoted considerable attention to this 
particular problem. A recently issued 
paper, ‘Tree Planting Practices for 
Arid Areas ’, well summarises current 
experience and provides the basis for 
an appraisal of the present-day 
situation. 


Nature of problem 


One of the most important principles 
which emerges is that the successful 
planter of trees in unlikely places is he 
who gives the most careful thought to 
the nature of the problem before the 
first seedling is set in the soil. Even 
the remote history of the region may 
yield a hint which the forester does 
well to note. It may be that the area 
in question supported trees in former 
times, so that if their species can be 
determined best results in the present 
will probably flow from the re-estab- 
lishment of these species, or others 
closely related to them. 

Perhaps the most important pre- 
liminary consideration is a decision as 
to the purpose to be served by the 
tree-planting programme. If it is 
intended to grow trees as an export 
crop, the most careful consideration 
must be first given to the project 
because the area will be in competition 
with other regions which possess 


TREE PLANTING IN ARID 
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Many arid areas of the world 
can be afforested if sufficient 
care is taken to ascertain, with 
preliminary research and pre- 
paration, that the proper species 
of tree is being introduced. This 
paper summarises important 
work undertaken by FAO and 
appraises the present-day 
situation. 





additional natural advantages. In any 
case, such tree-planting programmes 
can only be undertaken on the better 
sites in the area. But if timber as a 
major cash crop in arid areas is a 
risky undertaking, there are many 
other vrays in which trees can be intro- 
duced to an arid region, primarily to 
aid the production of other crops, but 
with timber as a valuable by-product 
for local uses. 

It is no longer necessary to indicate 
the usefulness of trees as an anti- 
erosion aid in many areas. Swamp- 
lands, even if useless for other agri- 
cultural purposes, will sometimes sup- 
port certain tree species and, even if 
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the timber yield is not large, the output 
obtained is better than the previous 
desolation. Other uses to which trees 
can be put in arid areas include wind- 
breaks and_ shelterbelts, sand-dune 
fixation and roadside planting. 

Each of these uses of trees will con- 
dition the tree-planting policy to be 
followed. It is therefore necessary to 
study the requirements of the various 
types of trees before commencing the 
planting programme. In particular, a 
decision must be taken whether to rely 
mainly on indigenous species, to intro- 
duce exotics or to employ a mixture of 
both. 

In most cases such tree-planting 
programmes will take place in under- 
developed countries, which means that, 
quite apart from the technical prob- 
lems involved, it will generally be 
necessary to make provision for outside 
financial help and knowledge. Not 
unnaturally, this thought is never far 
from the minds of those concerned in 
the Forestry Division of FAO, which 
would play an important part in any 
technical assistance programmes in- 
stituted for this purpose. 

Once the preliminary decisions have 
been taken, the remaining considera- 
tions may conveniently be studied 


Hoeing eucalypts on terrace 
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under the headings of seed collection, 
nursery operation, and plant produc- 
tion and afforestation problems. 


Seed collection 

Obviously, the collection of suitable 
seed is vital to the success of any 
afforestation scheme. For this reason, 
and in spite of the fact that the task 
can be very tedious, it is advisable to 
entrust the task to specially trained 
crews, working, if possible, under the 
direction of forestry experts. Seeds 
should only be collected when ripe 
from the best available trees in that 
species. Where the seeds of closely 
related species are not easily dis- 
tinguished it is particularly important 
that the original seed collection should 
be accurately carried out, since a batch 
of mixed seed may not be identified 
until the resultant tree plants have been 
growing for several years. One inter- 
esting method of ensuring that similar 
fruits are not confused with one another 
is to arm each seed-collecting crew 
with a reference collection of known 
fruits and seeds, consisting of a glass 
tube containing a few leaves or needles 
and possibly also flowers and bark. 

No longer is it considered sufficient 
to send seed collectors out with no 
equipment apart from sacks or other 
containers for their harvest. Though 
the impedimenta carried will naturally 
vary with the species to be collected, 


basic equipment will normally include 
ladders, cutting hooks, small pruning 
saws and pruning shears mounted on 
handles of different lengths. Other 
equipment may include climbing irons 
attached to the boots by leather straps 
and buckles and safety belts. 

Collection techniques will vary with 
the species, subject to the general pro- 
viso that seeds should preferably not 
be collected from the ground, as these 
may have been affected by damp or 
attacked by insects. Transport from 
the trees to the place where the seeds 
are to be stored may also present a 
problem. Seeds may deteriorate 
rapidly, or, as in the case of eucalyptus, 
the capsules may open quickly and 
some seeds be lost before the store is 
reached. It may, therefore, be neces- 
sary to arrange for drying im situ, 
followed by transport in suitable recep- 
tacles to the store. Seed lots should, 
of course, be clearly labelled with the 
name of the species and date of 
collection. 

As a general rule, however, the ex- 
traction, drying and cleaning of seeds 
is best carried out centrally under 
proper supervision and with the ad- 
vantage of centralised facilities. Often 
these facilities are of the simplest. 
Seeds which need drying in sunlight 
can be spread on concrete covered by 
wire netting for protection against 
birds. ‘To separate eucalypt seeds from 





Sand-dune afforestaticn in arid areas (less than 150 mm. of rain per annum) with Tamarix 
articulata, Acacia cyanophylla and Eucalyptus camaldulensis 
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their capsules, a revolving drum ¢ & 
wire mesh has proved useful. The cap. ; 
sules remain in the drum while th. 
seeds pass through the mesh ‘or collec. 
tion beneath. 

Problems of storage have not ye 
been entirely solved, particularly in the 
semi-arid regions. The problems rang 
from the storage of conifers and mos 
deciduous species in closed containers 
to those seeds that require cold 
storage at temperatures around 4°(. 
Where large quantities of seeds can 
be centrally stored for big afforestation 
schemes it may be economically pos. 
sible to install cool rooms with good 
insulation and ventilation and oper- 
ated by refrigerating units. Elsewhere 
foresters may have to fall back on the 
oldest and simplest storage method of 
all by keeping seeds at ordinary air 
temperature in cellars, insulated rooms 
or deep caves. 


Testing 





Seed testing is an important step 
in the process. Although certain tests 
will have to be carried out at forestry 
research stations, the FAO Forestry 
Development Paper No. 4 (‘ Handling 
Forest Tree Seed’) suggests certain 
tests which can, and should, be carried 
out at the central seed store and, 
possibly, on the planting site. One o! 
the simplest tests is to compare the 
seed provided with that in an authent- 
cated sample collection, though this 
should more properly be done at the 
time of collection. It is not so easy, 
but even more important, to test the 
number of clean seeds per unit o! 
weight. Sound seeds are heavier than 
empty ones and heavy secds will yield 
stronger seedlings. Several methods 
are available to determine the pet 
centage of sound seeds in any sample. 
Large seeds, such as acorns, can be 
cut open and the embryo examined; 
most conifers can be subjected to the 
floating test (sound sceds normally 
sink). If a reasonably large sample 's 
tested for soundness in the way appr 
priate to the species, it cin be assumed 
that the rest of the supply will follow 
the same pattern. 
course, 1s the 
vhich should 
-ge enough 
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Most valuable of all, « 
direct germination test 
be applied to a sample 
provide a fair indication 
of the batch in questior 
germinated on moist 
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filter peer, and the test will be com- 
pleted : periods ranging, according to 
species, from 10 to 14 days. The 
numbe: of germinated seeds as a per- 
centage of the total number of seeds 
tested is known as the germination 
percentge, and if the number of seeds 
tested is not less than 100 it can gener- 
ally be taken as a safe indication of the 
germination ratio of the entire batch. 

Even when the tests have been satis- 
factorily concluded, it is still necessary, 
in some cases, to apply special treat- 
ment before sowing. Certain seeds, 
such as most of the leguminous species, 
are slow to germinate on account of 
their hard coat; other seeds will not 
germinate until certain internal physio- 
logical changes have occurred. ‘The 
hard-coated varieties can usually be 
pretreated by scarification (7.e. wound- 
ing the seed by mechanical means), 
by soaking in acid or hot water. ‘Those 
which will not germinate without an 
internal change can be pretreated by 
cold stratification in moist sand or peat 
at temperatures and for a length of 
time which vary widely between one 
species and another. 


Nursery operation 

When the seed is ready for sowing, 
the next set of problems concerns the 
selection, layout and management of 
forest tree nurseries. Since seedlings 
must not be transported further than 
necessary, it is essential that the nur- 
series should be sited as near the 
eventual plantation as possible. Other 
factors which should be prominently 
kept in mind in selecting a nursery site 
include the availability of labour, 
proximity to water supply and suit- 
ability of soil. The size of a projected 
nursery will depend both on the species 
to be raised and the method to be em- 
ployed. It is generally reckoned, for 
example, that, whereas about one 
million plants in tins can be grown per 
hectare, the same area will only accom- 
modate 500,000 in pots or 250,000 
planted ‘ naked-rooted ’ in rows. 

Irrigation naturally presents prob- 
lems of unusual importance and the 
initial capital expenditure involved 
may only be justified in the case of 
large permanent nurseries. Where such 
nurseries are established, pérhaps with 
the intention of supplying several con- 
"iguous territories with seedlings for 
Plantations, it may prove economic to 
install piped water under pressure with 
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Root-pruning Cupressus sempervirens with pruning shears 


a complete system of main and 
secondary lines covering the whole 
nursery and allied, perhaps, to over- 


head sprinklers. 


Plant production 


So far as plant production in arid 
areas is concerned, certain considera- 
tions arise which are not present in 
more temperate regions. ‘Thus there 
will be a long rainless season character- 
ised by high temperatures, which 
means that nursery stock will grow 
exceptionally quickly owing to high air 
temperature and the frequent irrigation 
which is necessary. Frequently there 
will be heavy rainfall during the appro- 
priate season with consequent damage 
to seeds at germination or when the 
seedlings are very young. These facts 
will condition the time and method of 
sowing. It is recommended, for ex- 
ample, that seeds should be sown in 
batches at intervals of about a week 
with the object of ensuring that a 


sudden downpour will not destroy the 
entire sowing. 


Current Practices 


Most seedlings, according to current 
practices, are transplanted in the nur- 
sery ; the stage at which this takes place 
depends on climatic conditions, rate 
of growth and the time when the seeds 
were sown. Actual transplanting prac- 
tices vary also, depending on the 
species concerned and whether the 
seeds were originally sown in tins, pots 
or open soil. In some cases, notably 
deciduous species like the tamarisk and 
poplar, propagation by cutting is 
favoured. However the seedlings are 
set out, great care is necessary for 
some time on the part of those in 
charge of irrigation, weeding and root 
pruning. ‘The last-named activity is 
today regularly employed in Near East 
nurseries, particularly where plants are 
raised in pots or tins through the 
drainage of which roots will 
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Transplanting 

If healthy plants from the nursery 
are to stand a fair chance of survival 
in their permanent home, it is essential 
that the shortest possible time shall 
elapse between leaving the nursery and 
being set in the field. It follows, there- 
fore, that the site must be ready. for 
planting immediately the plants arrive. 
In addition to the obvious task of clear- 
ing and levelling, the ground must be 
dug and the planting pits prepared in 
advance. On sloping ground the ter- 
race arrangement of ‘bench’ and 
‘step’ must be completed before the 
young plants are delivered on the site. 
In the case of a large afforestation 
scheme, the preliminary arrangements 
will also include the preparation of an 
efficient network of paths and road- 
ways to facilitate movement of labour 
and equipment with the minimum of 
harm to freshly prepared soil. 

In general, the problem of afforesta- 
tion in an arid area is one of when to 
plant rather than how to plant. If 
possible, planting should take place 
soon after the start of the rainy season, 
but if this is not feasible the operator 
should at least select a cloudy day and 
follow planting by immediate irriga- 
tion. Some authorities claim that 
under these circumstances from two to 


four separate waterings are needed, 
each giving 2 litres of water per plant. 

Planting methods in arid areas will 
naturally need more careful considera- 
tion than those employed in temperate 
zones. All agree, for example, that 
wider spacing should be employed. 
Greater care than normal must be taken 
to ensure that the roots of plants are 
not exposed to the sun and that the 
shortest possible time elapses between 
extracting the plant from the pot, tin 
or crate and setting it. It has been said 
that the most important requisite for 
tree planting in an arid region is an 
efficient weather forecasting system, 
since if a spell of dry weather is due 
tree-planting operations should cease 
immediately. 

Although this by no means exhausts 
the number of special precautions 
that must be taken, it will be obvious 
that the cost of afforestation projects 
in dry regions is considerable. For 
this reason, some have experimented 
with direct sowing, which bypasses the 
costly nursery process and cuts trans- 
portation costs to a minimum. On the 
other hand, however, even if the seeds 
germinate, there remains the tedious 
(and somewhat specialised) process of 
thinning. Experience has shown that, 
except in exceptional circumstances, 








the mortality of seedlings is -o great 
that the saving in costs does 10t merit 
the poor results eventually obtained, 

Attention to detail is also «ssential 
in the care of the plantations. \n early 
task is the replacement of cicad and 
dying plants, which is best done by 
trained personnel within three or four 
weeks of the initial planting. As soop 
as the plants are well established, 
regular weeding becomes necessary, 
since, to a far greater extent than in 
temperate areas, weeds in arid regions 
compete with the seedlings for the 
small amount of water. 

Nevertheless, it should not be 
assumed that any arid area is potentially 
a valuable forest. Even if other things 
are equal, it is by no means certain 
that the necessarily high number of 
man-hours can be spared at a time 
when labour will be in keen demand 
for the many other activities associated 
with any development project in an 
arid region. What can be claimed, 
however, is that, with proper pre- 
liminary research and _ preparation, 
suitable parts of many of the world’s 
unproductive regions can be given over 
to trees, to the advantage, not only of 
the region concerned, but of the world 
at large. 
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Developments in Western German Agriculture 


N the Federal Republic of Germany 

the years since the currency reform 
in 1948 have been marked by general 
economic growth. War damages could 
nearly all be repaired and most of the 
nine million refugees from Eastern 
Germany could be integrated into 
The 
economic expansion, which still goes 
on, is reflected in the indexes of 
national income and production. Based 
on 1936 prices, the index of national 
income amounted to 160 (1936 100) 
in the first half of 1954. But the fact 
that per caput was only about 17%, 
above the pre-war level indicates that 
the rise in national income was partly 
due to the growth of population. The 
same applies to industrial production, 
the index for which averaged about 


175 in 1954. 


Western Germany’s economy. 
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By WILHELM WEBER 





Dr. Weber, Counsellor, Ministry 
of Food, Agriculture and Fores- 
the Western 
Government, was Adviser to the 
German Delegation at the IFAP 
Conference in Kenya and is the 


trv in German 


official German Delegate at 
many international governmen- 


tal meetings. 





Economic importance 
of agriculture 

Although the share of national in- 
come from agriculture is only about 
11.8°/,, agriculture plays a decisive 
role in Western Germany’s economy. 


World Crops, Sept 


Agriculture, no less than other branches 
of the economy, has made its contribu- 
tion to the post-war economic ¢k 
pansion. In the years immediately 
after the war agricultural production 
declined rapidly and steeply and was 
at its lowest level in 1947-48, when, 
in addition to a lack of farm requisites, 
bad weather conditions were respon- 
sible for the low level of production. 
Beginning with the currency reform In 
1948, this tendency was reversed and 
at present the food output of German 
agriculture amounts to 11g", of the 
pre-war production (1935-39 = 1): 
Further increases in production are 
expected. 

The increase in agricu 
in the post-war years wa 
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Two typical West German rural scenes. (Left) A shepherd grazing sheep in the Rhén district 





near Frankfurt-am-Main. (Right) A view of the terraced vineyards at Beilstein on the Mosel 


The consumption of nitrogen, for 
instance, for the average of the years 
1953-54 was about 28%, above the 
pre-war level. The number of tractors 
rose from 35,000 in 1939 to 355,000 in 


1954. 


Domestic Agricultural 
Markets 


The supply situation 


With the increase in domestic pro- 
duction food import requirements de- 
clined. In 1949-50 nearly 50°, of 
Western Germany’s food demand had 
to be covered by imports, which have 
now declined to about 25°/, of domestic 
consumption. Of course, this figure 
does not apply to all commodities: 
for livestock and meat there is an 
import requirement of 5-10%,, for 
grain 20-30°/, and for fats and oils 
55%. In terms of money value, 
Western German food imports 
amounted to about $1.7 billion in 
1954. But, on the other hand, agri- 
cultural products—mainly of the food 
industry—amounting in value to $150 
million, were exported. 

The big percentage of import re- 
quirements of agricultural products is 
due to the high density of population 
in the Federal Republic of Germany 
since the big losses of territory in the 
second world war. Today more than 
75/0 of the German population live in 
an area covering only 50%, of the 
former ‘German Reich *, with the 
result that the population density is 
'94 per sq. km. Moreover, farmland 
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has decreased from 37 hectares per 100 
inhabitants before the war to 30 hec- 
tares in 1953. For these reasons, and 
in view of the growth of population, 
considerable imports can be expected 
to continue in future, even if produc- 
tion should increase still further. 


Legislative background of 
agricultural marketing 

German farmers produce under less 
favourable conditions than farmers in 
many oversea countries. For this 
reason a certain degree of protection 
for domestic agriculture is deemed 
necessary. It is, however, agreed that 
it should be reduced to a minimum. 
This principle was applied in the four 
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marketing laws which were enacted in 
1950 and 1951: the Grain Law, the 
Sugar Law, the Milk and Fat Law, and 
the Livestock and Meat Law. These 
four laws are of similar structure. 

With the exception of the Milk and 
Fat Law, they have a common pro- 
vision that at the beginning of each 
crop year a supply plan is prepared, 
which covers the quantities available 
from domestic production and from 
imports. 

All four marketing laws provide 
for the establishment of /mport and 
Supply Agencies (Einfuhr- und Vorats- 
stellen), but for sugar an Import 
Agency only has been established, 
stocking being left to the sugar fac- 





Strip farming is frequently to be seen. Here, at Hohegeiss, in the Herz, much of the labour 
is done manually 
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Gathering the grape harvest in Franconia, near Escherndorf, on the Main River 


tories, wholesalers and importers. The 
Import and Supply Agencies are under 
the supervision of the Federal Minister 
of Food, Agriculture and Forestry. 
Their aim is to stabilise to a certain 
degree both consumers’ and _ pro- 
ducers’ prices by manipulating im- 
ports and particularly stocks. 

The provisions regarding import 
procedure are the same in all four 
marketing laws. Any commodity im- 
ported from abroad has to be offered 
for sale to the appropriate Import and 
Supply Agency, which, however, is not 
obliged to buy the commodity offered. 
If the Agency does not avail itself of 
its right to buy, the commodities con- 
cerned must not be traded within the 
Federal area. ‘Thus the Import and 
Supply Agencies have the power to 
influence imports in respect both of 
time and quantities. 


Actual Problems of 
Western Germany's 
Agricultural Policy 


Development of farm income 


Allied with the rise in production 
was an increase in farm income. In 
recent months, however, increases in 
net farm income have lagged behind 
the increases in gross farm income 
owing to the rise in production costs, 
particularly in farm wages and prices 
of farm requisites. In the first few 
years after the currency reform the 
rise in farm wages and prices of farm 
requisites was compensated by the rise 
Since 1951-52, how- 
ever, the ratio of prices received by 


in farm prices. 
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farmers and those paid for farm re- 
quisites has moved against agriculture. 
In November 1954 the index of farm 
prices amounted to 198 and the price 
index of farm requisites amounted to 
210. In addition, farm wages have 
risen, the index of average wage rates 
being 244 in 1953, compared to 1oo in 
1938. 

Although, on the whole, the develop- 
ment of farm income is satisfactory, it 
has not kept pace with the remarkable 
rise in income in other branches of 
Western German economy. In addi- 
tion, there is a great number of farms 
with insufficient income. It being 
generally recognised that farmers 
should have an adequate income, lively 
discussions (the so-called ‘ parity’ 
discussions) on how to improve agri- 
cultural income are taking place. One 





group, in particular the lead«-s of the 
German Farmers’ Association, sug. 


gests in the first place general :neasures 
affecting price and customs pv» licy with 
the aim of reaching parity. Others 


and in particular economists «nd repre. 
sentatives of industrial organisations 
propose primarily well-aimed indiyj. 
dual measures designed to improve the 
production basis of farms and of 
regions suffering from defective agri- 
cultural structure and adverse natural 
conditions. ‘The measures suggested 
include land consolidation, improve. 
ment of water supplies, industralisa- 
tion of rural communities, etc. 

In order to arrive at a basis for the 
legislative and administrative measures 
necessary for this purpose, it is pro- 
posed that a survey on farm incomes 
in the different types of farms and 
regions should be prepared. At present 
discussions are in full swing on how 
this survey is to be made. 


Western Germany's 
agricultural structure 


In many regions of the Federal 
Republic of Germany, particularly in 
the west and south-west, the agricul- 
tural structure is characterised by the 
large number of too-small] farms and 
scattered hoidings. So far these farms 
have not been able to make adequate 
use of agricultural machinery and the 
large number of widely scattered plots 
makes farming very difficult and ofter 
so expensive that it becomes ut 
profitable. 

The improvement of the agricultural 
structure in these regions is therefore 
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Type of farming land to be found in the Gutach Valley, Black | vrest 
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a prob ‘m of deep concern. It is 
recognised that a first step towards 
raising farm income should be by 
means of rationalisation through a 
more eilicient use of machinery and 
manpower. At present nearly half the 
total number of farms are less than 
1o hectares. Of the remaining farms, 
about 28°/, are from 2-5 hectares 
(farms smaller than 2 hectares are 
omitted, being ‘ side-line’ farms) and 
about 20°,, are from 10-20 hectares. 
Although, under certain conditions, 
such farms may be fairly profitable, 
for instance, if they raise specialty 
crops, a great number of these farmers 
cannot make a living on their small- 
holdings. To enlarge these farms is a 
vital necessity. Western Germany is 
at present working towards this goal, 
but it will take years to achieve it. 


Land consolidation 


The same applies to land consolida- 
tion. The concentration of scattered 
holdings, particularly for the small 
farms in the west and south-west of 
Germany, where the fragmentation of 
farms is most common, is of the utmost 
importance. In Rhineland, Palatinate, 
Baden and Wiirttemberg more than 
half the farms between 5 and 20 hec- 
tares in size are made up of 21 or more 
parcels of land. The agricultural 
structure of these regions is the result 
of the existing inheritance system. The 
transfer of land from father to children 
generally means partition. In Northern 
Germany, on the other hand, property 
usually remains undivided. 


Redistribution 


It is estimated that out of the total 
farmland in Western Germany, 
amounting to about 14 million hec- 
tares, 6 million hectares needs to be 
redistributed. In 1954 an area of about 
175,000 hectares was redistributed, and 
for 1955 the redistribution of 200,000 
ng of land is contemplated. 

The improvement by means of land 
consolidation of Western Germany’s 
defective agricultural structure will 
take a long time and is primarily a 
financial problem. The cost of re- 
distributing one hectare of land 
amounts to about $150 to $200 or 
more, according to local conditions. 
These figures include administration 
Costs of approximately $35. But the 
improvement of the agricultural struc- 
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Miimling-Grumbach in the Odenwald, near Bad Kénig. 


ture is also a social problem. It is most 
likely that in the course of this evolu- 
tion many people will eventually have 
to give up their existence as in- 
dependent farmers and take up de- 
pendent jobs in industry. 






As a result of the inheritance 
system the transfer of land from father to children generally means partition and hence many 
farmers are not able to eke out a living on the parcels of land that they inherit 
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Increased Pump Exports 


As a result of the great expansion 
of overseas sales for Crown pumps, 
which has been brought about in no 
small measure by a recent trip abroad 
by their proprietor, Mr. B. G. Sexton, 
The Crown Engineering Co. are ex- 
tending their productive capacity to 
meet this growing demand. 

Work has already commenced on a 
factory extension which will almost 
double the present machine shop area 





To Authors and Readers 

The publishers of Wortp Crops 
invite the submission of manuscripts 
of books to be considered for publi- 
cation. All manuscripts will be 
promptly acknowledged and carefully 
considered by qualified experts. A 
synopsis with chapter headings should 
be sent in the first instance, addressed 
to the Book Production Manager. 

The publishers are specialists in 
industrial, technical and _ scientific 
books and have a world-wide selling 
and distributing organisation. 


and further administrative offices will 
also be added. 


R.A.S.E. Research Medal 


The Royal Agricultural Society of 
England announces the award of their 
Research Medal for 1955, with which 
goes a monetary award of 100 guineas, 
to Mr. F. C. Bawden, M.A., F.R.S., 
Deputy Director of the Rothamsted 
Experimental Station, for outstanding 
work on virus diseases of crop plants. 

Mr. F. C. Bawden graduated at 
Cambridge in 1929 and after spending 
six years at the Potato Virus Station, 


Cambridge, was appointed to the 
position of Virus Physiologist at 
Rothamsted Experimental Station, 


where he became head of the Plant 
Pathology Department in 1940 and 
Deputy Director in 1950. 

His experience and authority on 
the subject of virus diseases of crops 


are unrivalled and his book, ‘ Plant 
Viruses and Virus Diseases,’ is the 
standard work. 
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TRIBUTES TO SIR HAROLD TEMPANY, cm. 


C.B.E., D.Sc., F.R.L.C. 


In the August issue of WorLD Crops we recorded, 
with regret, the death of Sir Harold Tempany, Editor 
of this publication from its inception in 1949 until 
February 1955. 

We have received many tributes and letters of 
appreciation on the life and work of Sir Harold. 
Stress has been laid on his devotion to the furtherance 
of agriculture in the tropics, particularly in the colonial 
territories, and on his stature asa man. He was astrict 
disciplinarian, but possessed of an innate kindliness 
which endeared him to his many colleagues and friends. 

We print below tributes from two of Sir Harold’s 
former colleagues. 


Harold ‘T'empany was one of the band of able young men 
who, at the beginning of this century, deliberately chose 
the new and at the time uncertain and rather adventurous 
profession of agricultural science instead of the safer careers 
at home. He had to a marked extent the spirit of the pioneer 
and the development of a new activity always appealed to 
him. I first heard of him in 1903, when he went out to the 
Leeward Islands as a junior chemist in the Agricultural 
Department; we were then so small a body that the 
profession was rather like a ‘ whispering gallery’ and we 
soon heard such good accounts of him that we were not 
in the least surprised to learn somewhat later on that he had 
been promoted to become Superintendent of Agriculture. 
In his later and larger post of Director of Agriculture in 
Mauritius he had more scope and, with his combination 
of scientific training, shrewd common sense and ability 
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When Sir Harold arrived in Malaya as Director of Agri- 
culture he was obviously determined to influence the 
progress of agriculture there and his subsequent success 
was markedly felt for many years. 

He reorganised the staff of the Malayan Department of 
Agriculture, greatly encouraged existing research, estab- 
lished many new lines of research in all the main crops 
and restrengthened the status of Field Agricultura! Officers 
and their responsibilities, with immense benefit to agri- 
culture as a whole. 

As Chairman of the Rice Cultivation Committee, he 
revolutionised the Government viewpoint of rice production 
and led to the formation of the new Drainage and Irrigation 
Department in order to ensure that areas suitable for rice 
cultivation should be developed primarily for that purpose. 

The area annually planted with rice has increased by 
some 60°(, in the past two decades as a direct result of his 
meritorious efforts. 

As Chairman of the Rubber Research Institute Com- 
mittee in its formative years, Sir Harold’s influence was 
outstanding in building up research and linking it with 
field work and with the agricultural officers of the Depart- 
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to select the course that was practicable and at the same 
time efficient, he was able to render valuable service to the 
rural community, then in some difficulty as the result of 
over-production of beet sugar on the Continent. 


He was strongly impressed with the need for a good 
educational system for farmers and planters, and when the 
College of Agriculture was started he became its first 
Principal and, again the pioneer, worked out courses of 
instruction in tropical agriculture. His subsequent work 
in Malaya widened his experience and afforded further 
proof of his ability to devise workable solutions of the 
problems then worrying the planters and the peasants, 
When the Colonial Office decided they must have someone 
first to help and then to succeed Sir Frank Stockdale as 
Agricultural Adviser he was the obvious choice. He 
inspired complete confidence among his colleagues; he 
was always accessible and helpful, and his views were 
heard with great respect. 

By a fortunate circumstance he was available to accept 
the Editorship of WorLp Crops when it was first started, 
and he at once put it on the high level which it has con- 
sistently maintained. But he was always ready to help 
other enterprises and the Empire Journal of Experimental 
Agriculture, on the Editorial Committee of which he served 
for a number of years, owes much to his wisdom and 
thoughtful guidance. He will long be remembered as one 
who gave generously of his time and his abilities to those 
concerned with the development of tropical agriculture and 
who laid solid foundations on which future workers will be 


able to build. (Sir) E. Joun Russet 
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ment of Agriculture, with material benefit to this most 
important economic crop. 

Similarly, his influence and drive in encouraging labora- 
tory and field research and co-operative effort with other 
major crops were intense and far-reaching, especially with 
the modernisation and expansion of the oil-palm and pine- 
apple industries. Also, he played no small part in guiding 
(from London) the efforts to establish new industries for 
Malaya, such as cocoa and manila hemp and other lines. 

Dr. Tempany was an absolute glutton for work and feared 
no problem or no person. He possessed an unusual flare for 
ready speech adaptable to all occasions and could epitomist 
lengthy conference discussions succinctly and brilliantly. 
He was a rigid and frank disciplinarian, but possessed of a 
depth of kindliness which had to be experienced to be 
realised. He was undoubtedly the greates! Director of 
Agriculture that ever functioned in Malays and his vast 
and varied experience of tropical agriculti:re made his 
service as Agricultural Adviser in the Colon: Office most 
memorable and highly valuable to the Comm )nwealth. 

(Dr.) H. W. ! Ack, O.B.E. 


(Late Agricultural Adviser to the U.K. 
Commissioner-General in S.-E. Asia) 
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RADIATA PINE IN CHILE 


C. W. SCOTT 


FAO Technical Assistance Officer, Professor of Timber Utilization, University of Chile, Santiago 


HE home of Pinus radiata, also 

called Pinus insignis, is about 100 
miles (100 km.) south of San Francisco 
in Monterey County of California, 
U.S.A., where it is native to a very 
small coastal area about 1o miles (16 
km.) long by 3 miles (5 km.) deep. 
The species is of no appreciable com- 
mercial account in North America, 
but it has become of very great com- 
mercial importance in the Southern 
Hemisphere, where over half a million 
hectares of the pine have been planted. 
Thus from a small native range of 
some 30 square miles (7,800 hectares) 
of Monterey in California have come 
over 1,700 square miles (440,000 hec- 
tares) of densely stocked plantations 
in the Southern Hemisphere. 

Table 1 shows the approximate areas 
of plantations reported to exist in the 
countries concerned in the years shown. 
The only figures available in Chile at 
the moment relate to different years 
between 1948 and 1953, but are ade- 
quate for a broad picture of the 
position. 


Growth and weight of wood 


Pinus radiata belongs to the botanical 
sub-genus of the hard and pitch pines 
or Diploxylon (the name refers to the 
number of vascular bundles in the 
leaves). 

The rate of growth of the tree in 
South Africa, New Zealand, Australia 
and Chile appears fairly similar where 
the soil and rainfall are comparable, 
being fast to very fast in all four coun- 
tries. Thus in the South African trees 
to be described below, which were 
tested carefully for weight and strength 
at various points in their boles, the 
average number of annual rings per 
inch of stem radius over 30 years was 
approximately four, to produce a tree 
of 16.8 in. in diameter under bark, 
at breast height, in 33-5 years. The 
number of rings per radial inch varied, 
of course, from 2.2 near the pith to 
6.6 near the bark (‘Table 2). 

The average weight of the adult 
wood of radiata pine, laid on after 
about the first 12 years’ growth of 
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This article is based on a lecture delivered at the University of 


Concepcion. 


A considerable volume of information on Pinus 


radiata was forthcoming from the 1954 New Zealand Timber 


Conference. 


The writer did not have access to this material, but 


his paper summarises much useful reference information from many 


scattered sources. 





TABLE I 


APPROXIMATE EXTENT OF PLANTATIONS OF Pinus radiata 


IN THE SOUTHERN HEMISPHERE 





| Year for 
| which 

data are | 
available 


Remarks 








Chile 173,000 668 

Australia | 40,000 154 
| | 

South Africa 12,000 46 

eae pee 

447,000 | 1,757 





Area of 
plantations 
Country eae WE 
ha | sq. miles 
New Zealand 222,000 867 


About 148,000 hectares of 
privately owned and 74,000 
hectares of State owned plan- 
tations.* 

Mainly privately owned, be- 
ing increased by some 10,000 
hectares annually. 

Chiefly in the State of South 
Australia and Government 
owned. 

Out of some 180,000 (1950) 
hectares of conifer planta- 
tions of all species. Almost 
all the radiata pine is Govern- 
ment owned. 


1952-53 


1953 


1951 





1948 





| 





* These areas of Pinus insigne are about 85°, of the total area of private exotic conifers, 
41%, of the total area of State exotic conifers and 62%, of the grand total area of all exotic 


conifers respectively. 


juvenile or core wood, appears to be 
often about 33 Ib. per cu. ft. (529 kg. 
per cu. m.) at a moisture content of 
15°%, of its oven-dry weight. Usually 
the first 12 or so annual rings of wood 
which it lays on around the pith, 
medulla or dead centre of its bole are 
relatively lighter in weight and lower 
in strength than the adult wood laid 
on in annual rings or layers after about 
the twelfth year of the tree’s life. This 
average weight of 33 Ib. per cu. ft. 
(529 kg. per cu. m.) is a common one 
for hard pines, including such widely 
known commercial timbers as the Scots 
pine or ‘ red deal ’ of Northern Europe 
(P. sylvestris), the maritime pine of 
the Landes of south-west France (P. 
pinaster or maritima), and the red pine 
of eastern North America (P. resinosa). 
It is some 6 Ib. per cu. ft. (g6 kg. per 
cu. m.) more than the common weight 


of the soft or five-needled pines, which 
average about 27 Ib. per cu. ft. (144 
kg. per cu. m.) air dry, and is about 4 
to 11 Ib. per cu. ft. (64 to 176 kg. per 
cu. m.) less than the dense resinous 
pines found in the south-east of the 
U.S.A. and in the Caribbean, known 
as southern yellow pine or pitch pine. 
Further, this common weight of adult 
air-dry radiata pine wood (33 lb. per 


TABLE 2 
VARIATION IN ANNUAL GROWTH RINGS IN 
SoutTH AFRICAN TREES 





Annual rings per 
Age, years radial inch 


Ito § 2.3 
6 to 10 2.2 
11 to 15 5-0 
16 to 20 5-5 
21 to 25 5-9 
26 to 30 6.6 








30 and over no data shown 
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cu. ft.) is the same as the average 
weight of the Douglas fir (Pseudotsuga 
taxifolia) exported from North 
America, other than the _ selected, 
dense, slowly grown and very strong 
lumber from virgin stands of that 
species. 


Strength 

Weight at known moisture content, 
in any given kind of timber, is usually 
a very good index of the strength in 
bending and crushing and of the hard- 
ness of the timber. Numerous stan- 
dard strength tests of Monterey pine 
in South Africa, Australia and New 
Zealand bear this out. They also show 
the excellent strength of the adult 
wood of this species, and the rather 
surprisingly satisfactory strength of its 
average wood, cut from logs of only 
15-in. (38-cm.) diameter or less, even 
when in that case the 2-in. ¥ 2-in. 
(5-cm. x 5-cm.) test pieces of the 
structural sizes inevitably include a 
considerable proportion of juvenile 
wood from near the pith. Pinus radiata 
(as a species) appears to form wood of 
reasonable strength and general quality 
even when growing very fast. Table 3 
shows the standard strength data deter- 
mined in the Forest Products In- 
stitute, Pretoria, South Africa, and also 
some comparable strength figures for 
well - known European and North 
American conifers imported into South 
Africa. 

The above data show that the re- 
latively young and fast-grown radiata 
pine wood is stronger than the im- 
ported wood in bending and hardness, 
but that in crushing strength it is 19°, 
less strong than imported Scots pine 
and 31°, less strong than the imported 
Douglas fir. (It is not difficult, of 
course, to make up for this lower 
strength by a larger cross-section, at 


It is clear from the work in South 
Africa and elsewhere that the mere 
width of the annual rings, or, in other 
words, the number of such rings per 
radial inch, is not alone a good direct 
index of strength. The weight and 
strength of South African pine increase 
radially outwards from the pith towards 
the bark, and also decrease upwards 
in the stem, at least for some consider- 
able time. However, as the weaker 
annual rings near the pith are usually 
wider than the stronger rings which 
occur further out towards the bark, 
these younger and wider rings are 
usually an indication of lower weight 
and strength. Their sharper curvature 
or smaller radius is also an easily seen 
index of their position in the stem and 
probable lower weight and strength. 


Seasoning or drying 

The wood is relatively easy to dry 
quickly and without distortion, com- 
pared with Chilean hardwoods, especi- 
ally coigiie, roble, ulmo and tineo, either 
in the open air or in a kiln. Shrinkage 
during drying and stability after drying 
are relatively moderate and favourable, 
provided there is no spiral grain or 
compression wood, and that, as far as 
possible, one avoids or does not expect 
too much of the smaller dimension 
pieces with very wide juvenile annual 
rings on one face and less wide and 
older rings on the other face, because 
these two types of wood, the juvenile 
type near the pith and the adult type 
further away from the pith, shrink dif- 
ferently and tend to cause distortion 
even with careful handling. 

Compression wood is a well-known 
defect which is found in many soft- 
woods on the concave side of leaning 
trees or the underside of branches. It 
is known in German as rotholz. The 
cell walls of such wood are extremely 


least in properly designed house- thick and the wood is very dense. The 
building.) fibrils of the cell walls are inclined 
TABLE 3 


MEAN SAMPLE TREE STRENGTH Data FOR P. radiata GROWN IN SOUTH AFRICA* 





Modulus of rupture 
| (static bending) 








| = 
879,000 | 5,150 


P. radiata. . 12,500 
Scots pine.. 11,200 | 787,000 | 6,360 
Douglas fir 11,700 | 823,000 7,420 





Maximum 
crushing strength | 


‘lb. /sq. in.'| g./em.* lb. /sa. in. | 


Hardness 


g.lem.? | lb. | kg. lb. | keg. 











362,0Cc0 | 1,100 500 | 79° | 358 
447,000 | 740 336 559 | 249 
| 522,000 | 760 345 | 670 | 304 





Note: 


Average mechanical properties corresponding to the mean tree sampled. 


* Thirty-four years old, 46.25 cm. in diameter over bark at breast height, at 12% 


moisture content. 
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away from the vertical to an a )normal 
extent and may be nearer horizontal 
than vertical. As a result, com: pression 
wood shrinks abnormally in a longi. 
tudinal direction and is apt (o cause 
bad distortion. The corresponding 
defect in hardwoods is called tension 
wood, and occurs on the convex side 
of leaning trees or the upper side of 
branches, with similar results to the 
wood. 


Grading 


There is no difficulty in devising 
practical grading rules for radiata pine, 
It has been done in various countries 
and with marked success in South 
Africa by the Forest Products Institute. 
There is great need for special grading 
rules in Chile, as the existing rules for 
Chilean timbers in general are not 
satisfactory for the purpose. Draft 
rules based on the well-proven grading 
rules for the somewhat similar southern 
yellow pine of the U.S.A. (P. palustris, 
caribaea, taeda and echinata) have been 
drawn up by the Corporacién Chilena 
de la Madera (Corma) in collaboration 
with FAO and are now under trial bya 
leading producer of radiata pine in 
Chile. 

Knots are the chief item which must 
be controlled in such rules as to size, 
number and kind (tight, loose, etc.). 
Later in this paper the excellent results 
of early pruning of side branches in 
South African practice will be referred 
to. By such pruning, where the labour 
for it is available and cheap enough, 
the proportion of clear wood free of all 
knots can be greatly increased and the 
average grade and value of the lumber 
raised correspondingly. 

A still simpler and cheaper way to 
raise the grade of radiata pine lumber 
is to dip it in an anti-blue stain bath 
as it comes from the saw, using pest? 
chlorophenol if available, or possibly a 
5°, solution of borax. ‘The latter 's 
better against the stain fungi which 
attack hardwoods such as tepa than for 
conifers. This matter also will be 
referred to again below. 


Durability 
The heartwood of this timber has 
appreciable natural durab. ity, but the 
sapwood has none. Thx sapwood 1s 
indeed very susceptible :» attack by 
rotting fungi, especially i in contact 
risture Con- 
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tent of over 20%. It is also liable to 
attack by termites and other insects, 
whether wet or dry. Fortunately, both 
the sapwood and the heartwood are 
permeab!: and very easily treated with 
preservative oils or salt solutions, 
which is a most important character- 
istic. It means that young and fast- 
grown wood of radiata pine, largely 
sapwood, can be given excellent dur- 
ability and made suitable for outdoor 
uses, even in the ground, if it is 
properly impregnated, through and 
through or to an adequate depth, by a 
good preservative which will not leach 
out. The best method of treatment is 
in a pressure cylinder, but where that 
is not possible or is not necessary 
(because the wood is to be used in a 
dry climate or relatively little exposed 
to the wet with consequent danger of 
decay) very good results can be got by 
simpler methods, such as open tank 
soaking, dipping, a diffusion treatment, 
or even brushing, so long as adequate 
penetration is secured and the pre- 
servative does not leach out sub- 
sequently. Brushing is the least effec- 
tive method and only suitable with 
specially penetrating preservatives and 
in special cases, where the risk of decay 
is not severe. It is not effective with 
ordinary preservatives for fence posts 
to be set in the ground. 


Use of Radiata Pine 
South Africa 


South Africa has about the same area 
of exotic pine plantations as Chile, but 
in 1951 No one species made up more 
than 26°, of the total area. The crop 
was of eight species of pine, including 
about 26°, of Pinus pinaster (mari- 
lima), 22°/, of P. patula (from Mexico), 
14’, of P. caribaea, 12°, of P. longi- 
folia (from the Himalayas), 10°, of P. 
radiata and smaller amounts of other 
pines. This contrasts with New 
Zealand and Chile, where P. radiata is 
the chief or only species planted on a 
very large scale, which represents a 
Serious risk of possible epidemic attack 
by insects and fungi. This risk should 
be reduced as soon as possible by 
planting other fast-growing pines or 
conifers, suited to the soils and climate, 
i reasonable proportions. 

There has been about 70 years’ ex- 
Perience of radiata pine in South 
Africa, for it was introduced there in 
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‘Los Pinares’ Estate. 
Plantation of 45-year- 
old Pinus insignis 


1870 and serious planting of the tree 
began in 1881. Laboratory tests and 
large-scale use of the species show that 
properly prepared mature lumber! say 
from trees at least 30 years old and of 
15-in. (38-cm.) diameter under bark at 
breast height, is equal to imported 
Scots pine (P. sylvestris) from Northern 
Europe. The complaints of warping 
and excessive knots in radiata pine are 
unfair to the species. They relate only 
to immature timber from too young 
trees, semi-seasoned and ungraded. 
The same complaints would arise with 
lumber of that type from any other 
species of conifer. 

The lumber of radiata pine as grown 
in South Africa is described as a white 
to light brown wood, medium hard, 
specially useful in building construc- 
tion where strength is important. It is 
harder, tougher and stronger than the 
grade of European (Baltic) softwood, 
red or white, usually imported into 
South Africa, and no more resinous 
but rather less easy to nail. It is also 
valued for boxes and crates, especially 
where strength and rigidity are needed. 

Most of the building timber of 
radiata pine is in sizes of 1} in. (3.8 
cm.) ~ 4} in. (11 cm.) or 6 in. (15 cm.), 





or2in. ~ 3in.(5cm. x 8cm.). When 
such sizes are cut from flog centres, 
at or near the pith or medulla, some 
distortion is apt to occur during dry- 


ing; but with larger sizes, such as 
I in. 12 in. (2.5 cm. * 30 cm.) or 
1} in. g in. (3.8 cm. 23 cm.), 


there are few complaints. Where extra 
long beams of extra heavy sections are 
needed, Douglas fir or southern yellow 
pine from North America is used; the 
radiata pine plantations are not yet old 
enough to supply such beams. 
Circular saws were almost universal 
in the earlier days of milling these pine 
logs, but now all the larger State and 
private mills tend to use Swedish-type 
gang or frame saws; and double log 
edgers are used on very small logs. 
The combination gives a high output 
of accurately sawn boards. The best 
results are got by drying the lumber 
in the maximum widths into which it 
can be cut, and then recutting to 
2in. ~ 2in.(5 cm. ¥ § cm.), 2 in. 
3 in. (5 cm. 8 cm.) and such sizes 
only after the wood has approached the 
equilibrium moisture content of some 
10 to 15°,,. If green logs are cut at 
once into 2 in. ~ 2 in. or2in. ¥ 3 in., 
these sizes are apt to distort, because 
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any spiral grain or compression wood 
is then more free to affect the shape. 
In wider pieces such abnormal wood is 
restrained during drying by the normal 
wood which is likely to be present in 
wider pieces, even if they have some 
abnormal wood in a part of their width. 
The danger of distortion is specially 
present near the pith, medulla or log 
centre in the juvenile wood of the first 
12 or so years, as has been mentioned 
above. 

As the green sapwood often has 
100°%, moisture content and is very 
apt to become blue-stained, it is dipped 
in a stain preventive, such as penta- 
chlorophenol, unless it can be open- 
stacked at once, prior to kiln drying, 
or in areas with a dry climate can be 
put at once into narrow, well-aired 
stacks, with their lowest layers of 
lumber raised 12 to 18 in. (30 to 46 
cm.) above the ground for ventilation. 
Close piling without stickers leads to 
blue stain and degrade, even if the 
wood has been dipped. 

Government rules enforce preserva- 
tive treatment of pine for house build- 
ing in all coastal towns becanse of the 
danger from the flying termite (Crypto- 
termes) and the house longhorn beetle 
(Hylotrupes bajulus). ‘The latter is a 
great pest in North Germany, Scan- 
dinavia and other Baltic countries and 
has reached South Africa in imported 
softwood and has done serious damage 
there. It affects untreated sapwood, 
but 3 to 15 minutes cold soaking in 
pentachlorophenol or copper naph- 
thenate dissolved in white spirits (alco- 
hol) or paraffin protects pine sapwood 
completely and permanently for use 
inside houses, where it is not exposed 
to rain. 

In 1945 the Forest Products In- 
stitute began to work out grading rules 
for pine in co-operation with the 
lumber millers’ associations. By 1948 
these rules had been standardised and 
accepted. They provide for three 
grades of structural lumber, to be used 
as it is, without recutting, and three 
grades of factory lumber, which the 
user expects to recut into the pieces 
he may need for a wide variety of uses. 
With so much very green sapwood as 
there is in these fast-grown pines it is 
most desirable to fix moisture content 
limits, and the grading rules do this. 
The grading applies to seasoned or dry 
wood, which is an immense advantage 
to the buyer or consumer, and in the 
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end to the grower and seller also. 

In the structural grades there has 
to be, and there is, a density clause 
specifying the minimum weight of the 
wood at a known moisture content. 
This assures adequate strength and 
prevents the sale of pith or juvenile 
wood for structural use, for which it is 
too weak and apt to distort. ‘The struc- 
tural lumber is graded on its poorer 
face and edge, because strength and 
not merely appearance is the vital 
point. The second and third grades 
are quite suitable for house building, 
the second being comparable with the 
800-lb. (363-kg.) stress grade of the 
British Standards Institute included 
in most of the building codes of the 
United Kingdom. The South African 
second grade of structural lumber also 
compares well with Swedish third- 
class ‘deal’ and North American 
No. 2 common lumber. 

The factory lumber is graded on the 
better face and edge of each piece, 
because appearance rather than 
strength is the critical feature. A main 
object in introducing these grades was 
to provide an outlet for pieces rejected 
for structural use but quite suitable 
for many other uses, either whole or 
after recutting. ‘There is no density 
or weight of wood clause for the factory 
grades, again because in them the 
strength is not the critical feature it is 
in structural lumber. Larger knots and 
knot clusters are allowed in the factory 
grades, but knot holes and discolora- 
tion are more strictly limited because 
of their effect on the appearance of 
the pieces. 


radiata pine and other fast-growing 
pines in South Africa is that the Forest 
Department of that country has been 
empowered to increase its rate of 
planting greatly to the present level of 
12,000 to 14,000 hectares per year. 
New Zealand 

Reports on utilisation studies of this 
pine in New Zealand are not fully 
available in Chile. However, in the 
pulp and paper field the use of radiata 
pine has been studied intensively in 
New Zealand (and Australia). At least 
one chemical pulp mill is already oper- 
ating there on this pine and the build- 
ing of a very large plant for integrated 
use of the tree in the North Island of 
New Zealand, about latitude 38° 5, 








has begun. (This line of lati-ude fajj, 
in Chile between Concep:idn ang 
Temuco.) The site of this \larupar, 
project is about 140 miles (225 km) 
south-east of the city of Auckland 
near Rotorua and south of ‘Tauranga 
Harbour (Bay of Plenty). ‘Ihe press 
reports speak of an annual cut of 
600,000 tons, on a sustained yield 
basis, from a planted area of 104,000 
hectares (the Kaingaroa State Forest) 
with an investment of U.S. $40-% 
million of New Zealand, Australian 
and U.K. capital in pulp and paper 
mills, lumber mills, a hydro-electric 
scheme, 40 miles (64 km.) of special 
railway lines linking the forests, mill 
sites and the coastal railway system 
and a deep-water wharf for export of 
the products. 

Weight and strength tests of New 
Zealand P. radiata lumber growing as 
fast as 2? annual rings per in. were in 
1945 reported to be satisfactory in 
comparison with U.S. data for Pinus 
ponderosa growing at only 14g rings per 
in. Indeed, as in South Africa, it is 
knots and spiral grain that give more 
trouble in the grading and use of the 
lumber than rapid growth and, in spite 
of these defects, the pine of New 
Zealand finds increasingly wide use a 
home and an export market in 
Australia. 

A useful study of building timbers 
in New Zealand published in 1950 bj 
the Forest Research Institute contains 
many references to P. radiata grown 
in New Zealand and its satisfactory use 
in all parts of buildings if properly 
graded, dried and, where necessary, 
treated with preservatives. ‘The stan- 
dard native wood for houses is, or was, 
rimu (Dacrydium cupressimum), a natut- 
ally durable wood related to Chilean 
majiio (Podocarpus spp.). In strength 
tests dry radiata pine comes out Very 
close to, but slightly stronger 2nd 
harder than, dry rimu; and the pine 1s 
easier to dry without distortion and t 
nail when dry. The bulletin points 
out the importance of drying the pin 
thoroughly before installing it ™ 
buildings, of protecting it from 
rapid changes of moistur« content (due 
to weather) by good coatings of a se 
ing primer and of paint, and of treating 
it with a wood preservat ‘ve where the 
risk from fungi or insect» justifies su 
treatment. It also mentions especial! 
the tendency to distort «  warP, shown 
by light-weight wood rom the pitt 
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or heart centre of the tree, or near it, 
as has been found in South Africa. 

With the approaching exhaustion of 
the naturally durable rimu and other 
such trees native to New Zealand there 
is increasing use of P. radiata treated 
with preservatives. Creosote is much 
used where it is suitable, and water- 
soluble salts, such as copper sulphate 
or ‘fluoridephenol’ with a chromium 
fixative against leaching out, where a 
clean, non-staining or paintable surface 
is required. Even the very cautious 
authorities which advance money for 
house building now permit the use of 
P. radiata if it has been properly treated 
with preservatives. 


Australia 


The P. radiata plantations of this 
country are mainly in the State of South 
Australia. Valuable studies have been 
made there on the silviculture of the 
species, specially thinnings, and the 
wood has been tested for weight and 
strength at the very active and well- 
staffed Forest Products Laboratory at 
Melbourne in the State of Victoria. 
The trees show a growth pattern 
changing from 2} to 3 annual rings per 
radial in. at 11 years old to 4} to 5 
rings per in, at 26 to 40 years old, 
very much as in South Africa and 
Chile, and satisfactory strength. 

The range of acceptable uses is re- 
markable, in spite of the fast growth. 
It includes ammunition boxes, floor- 
ing, house framing and roofing timber, 
weather boards, joinery, fruit and dairy 
cases, plywood, match splints, paper, 
cardboard and wallboard. A South 
Australian bulletin of 1950 says: ‘ In 
act, without radiata pine flooring 
there would have been no housing 
programme except at a greatly in- 
creased cost for imported timber, if 
this could have been obtained ’. 


Chile 


There is already a brisk trade in the 
lumber of Pinus insigne in Chile. One 
sees it everywhere in Santiago, in 
boxes, palisades, concrete shuttering, 
lurniture, panelling and many other 
Products. It is relatively cheap and 
‘asy to dry and use compared with the 
native hardwoods which grow further 
from the capital, are heavier, harder, 
slower to dry and more apt to distort, 
on the whole, and are dearer. Use of 
radiata pine for pulp and paper is 
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‘ Los Pinares’ Estate. In the centre of the photo are Pinus canariensis and in the background 
are Pinus insignis planted at the same time 


already being made by the leading 
pulp and paper firm of Chile, Cia de 
Papeles y Cartones, and large schemes 
for other companies to make pulp and 
paper of this pine are afoot. ‘The pros- 
pects are bright, but the following con- 
siderations should be remembcred: 
1. Co-operation is extremely desir- 
able between the large and small 
owners of pine stumpage or plan- 
tations, the manufacturers and the 
consumers, so that the whole in- 
dustry of growing, reaping, manu- 


facturing and use of the finished 


products may thrive on a con- 
tinuing basis. 

2. ‘The rich technical experience on 
pulp, paper and other such pro- 
ducts from resinous pine available 
in Australia, New Zealand and 
South Africa and the U.S.A. 
should be used as fully as possible. 


The possibilities for integrated 


Ww 


uses of the pine deserve attention ; 
that is to say, the development of 
plants which can put different 
sizes and grades of the logs and 
their leavings to different 
such as lumber, pulp and paper, 


uses, 


t65 

































































































































4. 


cussed. 


N 


3- 


5 


fibreboard, etc. ‘The great Maru- 
para project now under way in 
New Zealand is an example; its 
progress should be watched by 
Chile. 

Good markets for thinnings are 
specially desirable and need or- 
ganising and developing. Wood 
preservation is a vital help in find- 
ing uses for posts and poles from 
thinnings. So, too, can be the 
special machinery developed in 
Scandinavia, New Zealand, the 
United Kingdom and elsewhere 
for sawing very small diameter 
logs into useful lumber. 


As to sawn lumber, many of the 
main points have already been dis- 


These and some others are 


summarised below: 


The pine should be cut to the 
sizes really needed by the chief 
markets, as far as possible. At 
present much radiata pine is cut 
in too short lengths. One reason 
given is that the extraction roads 
have too sharp curves to allow 
longer logs to be brought out; 
another that the equipment will 
not handle longer logs. Roads and 
equipment should be altered as 
soon as is possible and economic. 


Blue stain should be avoided by 
simple and cheap dipping in anti- 
stain liquids, and the pine should 
never be close piled, even after 
dipping. 

Lumber 
dried in the open air or kilns, a 
relatively quick and easy matter, 
before it is railed or sold to the 
consumers. ‘The smaller sizes 
should not be cut straight from 
the green logs, if that can be 
avoided, but from wider 
sizes after dried to 
approximate equilibrium with the 


should be adequately 


recut 


these have 


air around them. 


4. Good grading is vital to adequate 


prices, satisfied consumers and 
repeat orders. ‘Trial grading rules 
are being tested in practice. If 
found satisfactory they should 
be adopted, and if found unsatis- 
factory they should be modified 
until they are acceptable. 


. Preservative treatment is essential 


to certain, but not all, successful 
uses of radiata pine in Chile. This 
has been found to be the case with 
the same timber in New Zealand, 
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South Africa and Australia. ‘The 

large amount of sapwood in fast- 
grown pine makes such treatment 
inevitable for many uses. For- 
tunately, the wood is permeable 
and easy to treat. Once treated 
adequately it is certain to give an 
excellent life, even in the ground 
and where termites and other pests 
occur. 

Certain factors have come to be con- 
sidered advantageous in the growing of 
the tree in Chile for uses other than 
pulp and paper; that is to say, pri- 
marily for sawn lumber, with posts 
subsidiary products, 
‘These are as 


and poles as 
chiefly from thinnings. 
follows : 

1. The pine should be grown to 
some 30 years of age before clear 
felling the main crop. If it is 
felled before it is 30 years old, the 
lumber output is bound to be of a 
lower average grade, with more 
knots and a greater proportion of 
juvenile or pith wood, weaker and 
more apt to distort than 
adult wood. 


older 


tN 


Thinning should be adequate and 
timely to get a larger average dia- 
meter in the final crop trees sooner 
and to reap intermediate returns 
from the thinnings as posts, poles 
and small-size lumber fit at least for 
boxes. 

3. An early start should be made to 
the pruning of the lower side 
branches of all or a selected pro- 
portion of the trees expected to 
form the final crop if labour is 
available and cheap enough. ‘This 
can raise the average grade and 
value of the lumber greatly if the 
pruned knotty core is small and 
an adequate thickness of clear 
wood without any knots forms 
around the pruned core before the 
tree is felled. Unless it is early 
enough, pruning is a waste of 
money and labour. 

The recent survey of this species 
by the Corporacién de Fomento de la 
Produccién shows that there are esti- 
mated to be some 173,000 hectares of 
plantations of various age classes. ‘The 
first essential is clearly to protect these 
very valuable forests against fire and 
possible epidemic attacks by insects 
and fungi. Fire protection is outside 
the scope of this paper, but is a well- 
known subject on which ample litera- 
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ture and advice are availalle 
other countries. It is simp 


staff to insure adequately agzinst heay 
losses by fire. 


There are grave risks from ing 


and fungi when very large areas of ; 


single tree species are grown pure 


Attention is therefore invited to th: 


following warnings on this vital matter 


1. The article by Prof. J. S. Bovee 
of Yale University, U.S.A,, ‘Ip. 
troduction of Exotic ‘l'rees, Dap- 
gers from Diseases and _ nsec: 
Pests ’, in Unasylva, March 1954 
(Vol. VIII, No. 1). 
deplorably long list of troubles an¢ 
failures with exotics in Europe and 
elsewhere, but agrees that so far 
radiata pine in the Souther 
Hemisphere has been a success 
He says, however, that ‘ such ex- 
tensive planting of pure stands is 
extremely risky’, although the 
short rotation on which it is grown 
and other factors make the financial 
risk less than it would be with a 
longer rotation, such as 50 years 


He cites 


N 


South Africa has roughly the 
same area of exotic pine plants 
tions as Chile, but no one species 
makes up more than 26°), of th 
total area. The risk is spread over 
eight species, and radiata pine ' 
only 10°, of the total pine crop 
3. New Zealand, like Chile, has ver 

great areas of pure radiata pin 

The risks of epidemic discas 

there on account of these pur 

crops are regarded very seriousl 
by all concerned who know th 
facts and past experience els: 

where. Rightly, the risks have 0! 

been allowed to stop large capita 

investment in New Zealand’ 
exotic pine for pulp and lumber 
but it is to be expected that futur 
planting there will spread the mss 

to a greater extent by using 4 

number of species, as in Sout! 

Africa. 

It is clear that, in future, Chil 
should spread, and so reduce the m™ 
of disease in her pine plantations, by 
using other fast-growing conifers as 
well as radiata pine. Two further 
points on future planting should be 
made, apart from the basic one, that 
planting must keep y ace with felling 
in order to maintain s:. »plies or achiev* 
what foresters call « -ustained yiel 
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Firstly, ‘he health and fertility of the 
soil must be safeguarded, especially if 
crops are being grown pure on a short 
rotation and clear felled. The painful 
experience of German foresters with 
spruce (Picea abies or excelsa) in 
Saxony should not be forgotten. There 
are techniques by which trouble can 
be avoided if the soil is studied and 
tended properly. Secondly, it will pay 
handsomely if the seed for future 
planting is sought as much as possible 
from superior types or races of radiata 
pine, particularly as to a minimum of 
spiral grain, and as to a light or fine 
system of side-branching, avoiding the 
types of trees with coarse side-branches 
which give rise to large and numerous 
knots in the lumber. 

This paper has not dealt in any 
detail with the silviculture of P. radiata 
or its very important value for paper 
pulp. It should be mentioned, how- 
ever, that the species is very easy to 
grow and to regenerate, either arti- 
ficially or naturally. Also, as one would 
expect from its affinity with the 
southern yellow pines or pitch pines 
of the south-east U.S.A., the species is 
proving a most valuable material for 
paper pulp, both mechanical and che- 








General view of the 


‘ Los Pinares’ Estate, completely reforested. 


All these trees are Pinus 


insignis 


mical. The great development of the 
pulp and paper industry, based on 
similar pines, in southern U.S.A. in 
the last 20 or so years, the great mills 
for pulp and paper making now oper- 
ating or being built in New Zealand 
and the successful use of the tree by 


the pulp and paper industry in Chile 
itself point to a bright future and great 
developments in this field. 


This article is reprinted with the per- 
mission of the Editor of Unasylva. 
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Cultivation of Pyrethrum on the Nilgiris<If 


K. N. RAGHAVAN NAIR 


(Provincial Silviculturalist, Ootacamund) 





In Part II of this paper, Mr. Nair concludes his observations on the production of pyrethrum on 
the Nilgiris, Although the pyrethrum content of Nilgiri flowers is the highest n the world, the 


yteld of flowers per acre is low. Mr. Nair stresses the fact that more research should be undertaken 


0 improve the yield by modification of present cultivation techniques. 





— 


HE yield has shown very great 

Variations in the Nilgiris. ‘Table 2 
shows the average yield in pounds per 
acre obtained in the Nilgiris between 
1944-45 and 1948-49. 
Although the average yield is sig- 
nificantly lower than in Japan, Dal- 
matia and Kenya, it may, however, be 
entioned that certain fields have given 
4 yield of 1,700 to 1,900 Ib. of fresh 
Se 


* Part I: 
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washed away. 
tions adopting improved techniques, 
such as ridge planting, careful weed- 
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flowers during the second, third and 
greater part of the fourth year of 
rotation. The low yield in the Nilgiris 
can only be attributed to the faulty 
technique adopted in the past, such as 
planting on flat ground, improper 
weeding and regular forking of the 
soil in between the plants, resulting 
in the soil around the roots being 
Experimental planta- 


ing and preservation of the soil, have 


given an average yield of 1,450 lb. of 


fresh flowers during the second, third 


"TABLE 2 





Yield per acre, lb. 











Year Area, 
acres Fresh Dry 
1944-45 1,400 316 77 
1945-46 1,800 210 54 
1946-47 1,800 198 50 
1947-48 948 127 33 
1948-49 660 39 10 
367 

























































































and fourth years. In future plantations 
it can therefore be safely assumed that 
an average yield of at least 1,400 Ib. of 
flowers per acre would be obtained. 
In Japan the yield varies from 300 to 
1,200 lb. of fresh flowers per acre, 
Dalmatia it 
In Kenya, where 


whereas in varies from 
155 to 800 lb. 
systematic and well-planned research 
is being carried on to improve both 
the quality and quantity of pyrethrum, 
a record yield of 400 Ib. of fresh flowers 
has been obtained from certain experi- 
mental plantations. ‘The average yield, 
however, varies from 1,500 to 1,600 Ib. 
per acre. With this the yield in the 
Nilgiris and Upper Palnis compares 
favourably. 


Pyrethrin content 

The flowers produced in the various 
fields in the Nilgiris have been analysed 
by the Research Officer attached to 
the Medical College, Madras, and 
Table 3 shows the pyrethrin content. 





"TABLE 3 

Pyrethrin content 

Name of field (total pyrethrin), 
1 Hecumba = 2.2 
2 Hodgson’s Hill 2.49 
3 Ree’s Corner. . 2.44 
4 Sholur 2.26 
5 Muthinad 2.29 
6 Brookhampton 2.77 
7 Mainalai 1.19 
8 Jakuntha 1.93 
g Honnetalai 1.81 
10 Kodanad 2.20 
11 Newman 1.99 
12 ‘Tuneri 2.55 
13 Honnabetta 1.59 
14 Okkabetta 2.04 
15 Ebbanad 1.43 
Average 2.08 











In Kenya the average pyrethrin 
content is 1.4 and the highest is 2.1%. 
Breeding experiments to evolve a high 
toxic strain of pyrethrum were started 
in several parts of Kenya as early as 
1935 and they have already succeeded 
in producing a strain containing 2.67%, 
of total pyrethrins. Splits from this 
improved strain are being planted now 
to produce it on a large scale. 

In Japan the average pyrethrin con- 
tent is 0.g and it varies up to 1.2°%,, 
varies from 


whereas in Dalmatia it 


0.7 to 0.8". 


Pyrethrins 

Although pyrethrum has been known 
and used as an insecticide for more 
than 100 years, the active principles in 
it were not known till 1914. Several 
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attempts were made up to IgIo to 
isolate the toxic principles in py- 
rethrum flowers. Between 1910 and 
1g15 Staudinger and Ruzicka carried 
out intensive researches and published 
a series of papers in 1924 considered 
as among the finest in the field of plant 
chemistry. As a result of their re- 
searches they were able to isolate the 
toxic principles in pyrethrum, con- 
sisting of two organic esters chemically 
represented by the empirical formulae, 
Pyrethrin I, C,,HggO3, and Pyrethrin 
II, C,.H,,0;. The two compounds 
are distinct and each has a pronounced 
insecticidal effect. The ratio of 
Pyrethrin I to Pyrethrin II in the 
1:0.65 and 
Pyrethrin | has been found 
to be - slightly active than 
Pyrethrin II, as it kills roaches in 
I : 10,000 solution in 10 to 20 minutes, 
whereas the latter takes 20 to 40 
minutes at the same dilution. Both 
pyrethrins are highly unsaturated in 
the acid alcohol parts of the 
molecule and therefore unstable. Their 


flower varies between 


2.42. 


i 32 


more 


and 


toxicity has been found to be dependent 
not only on their composition, but also 
on the spatial arrangement of the 
molecule, and Gnadinger considers 
that the commercial production of 
synthetic pyrethrin is highly im- 
probable. 

Gnadinger and Corl ascertained the 
distribution of pyrethrins in the dif- 
ferent parts of the flowers. ‘Their 
results are shown in ‘Table 4. 





TABLE 4 











Composition 
of flower Total 
by weight, pyrethrin, 
Achenes 34.2 92.4 
Receptacles 11.3 3-5 
Involucral 
scales 11.5 2.0 
Disc florets | 25.8 Trace 
Ray florets ! 17.2 ‘Trace 
ee 


One of the most remarkable features 
of the pyrethrins is the rapidity of 
their action on the insects to which 
they are toxic. The action of the 
pyrethrins on the insects has been 
described variously by research wor. 
kers. The concensus of opinion, 
however, is that they have a direct 
action on the nervous system. In most 
species of insects, the effect is that of a 
violent irritation 
followed by death. 


causing _ paralysis, 


Insecticidal values of pyrethrin 


There is no doubt that, compared 
to the various natural and synthetic 
insecticides available in the world, 
pyrethrum is among the best. Its 
greatest advantage is that in certain 
concentrations it is transient in its 
effects. While completely effective 
against the pests which it is desired t 
control, after a few hours the pyrethrins 
become oxidised and are _ therefor 
harmless to the useful pollinators an¢ 
predatory insects. In this _ respec 
pyrethrin has a decided advantage ove! 





A typical view across the Ootacamund hill stations where the growing 


p yrethrum ha 


been undertaken 
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any other insecticide, particularly 
DDT, which has a residuary effect for 
a period of three to six months, and 
along with the harmful insects may kill 
the useful ones, such as the pollinators, 
predators and parasites. Besides this, 
while pyrethrin is highly toxic to cold- 
blooded animals, it is absolutely harm- 
less to warm-blooded animals and can 
therefore be used in controlling insect 
pests that attack foodstuffs and do- 
mestic animals, such as cattle. The 
complete control of grain weevil, which 
causes very great damage, has been 
possible with pyrethrum powders. 
Similarly, in the control of plague, and 
pests in waterworks and sewage plants, 
and in antimalarial control, pyrethrum 
has been found to be an invaluable 
insecticide. ‘The control of mosquito 
larvae with a spray emulsion containing 
4°, of pyrethrum extract, 63°% of 
kerosene, 3°, of liquid soap and 30%, 
of water has been found to be very 
useful and effective. 


Preparation of 


pyrethrum extracts 


Both Pyrethrin I and Pyrethrin II 
are soluble in mineral oils. This 
property has been taken advantage of 
in the preparation of the various 
pyrethrum extracts. For general pur- 
poses, pyrethrum extracts are prepared 
with refined kerosene oil. Pyrethrum 
flowers are macerated with refined 
kerosene in a tank equipped with an 
agitator, using about 1 Ib. of flowers 
to each gallon of oil. The maceration 
is prolonged for a few days to several 
weeks; the longer the better. The 
mixture is then pumped through a 
filter press. Extracts containing higher 
concentration of pyrethrin may also 
be prepared by the same process, using 
up toa maximum of 4 Ib. of flowers to 
1 gal. of oil. Horticultural sprays are 
usually made with alcohol or acetone. 
Commonly, the pyrethrum extract, 
using 10 Ib. of dried flowers and 13 gal. 
of kerosene, is prepared for normal 
household purposes. This extract will 
contain 0.1°/, of pyrethrins, which con- 
forms to the normal standard. Such a 
‘pray can be used effectively against 
all common flying insects, such as 
houseflies, mosquitoes, moths and also 
against cockroaches, bed-bugs, etc. 
n horticultural operations, when a 
liquid spray is liable to damage the 
Plants, an inert powder or filler like 
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Emptying baskets of pyrethrum blooms ready for weighing in Kenya 


gypsum or talc is mixed with pyrethrins 
dissolved in a volatile oil; for example, 
8°, kerosene extract of pyrethrum 
containing 2}°/, of pyrethrins with 
go0°%, of gypsum is mixed in a ball mill 
to ensure a thorough mixing. Such 
insecticidal dusts are sprayed from 
aeroplanes in advanced countries. In 
Germany the dust is used to control 
the gypsy-moth in the extensive pine 
forests. By using suitable dusters, the 
dust can be sprayed on coffee and tea 
to control the pests. 


Rotation 


The 1943 plantations in the Nilgiris 
were yielding even in 1948-49, and in 
certain fields the fall in the yield was 
not at all appreciable. Generally 
speaking, there was a significant fall in 
the yield during the fifth year. It is, 
therefore, impossible to fix a definite 
rotation for pyrethrum, as it depends 
entirely on the locality factors of a 
particular field or area. However, it 
is altogether incompatible with good 


farming to leave pyrethrum crops in 
the ground for too long a period and 
use the same area continuously. Dis- 
eases and weeds can only be controlled 
if a different type of crop is rotated 
with pyrethrum. In Nilgiris a suitable 
rotation will be six years, out of which 
three and a half to four years will be 
under pyrethrum and the remaining 
two to two and a half years under 
cereals, such as wheat, oats, barley, 
rye or suitable fodder grass. 


Pests, diseases and injuries 

Not much attention has been paid 
to pests and diseases of pyrethrum in 
the Nilgiris, and very litile data are 
therefore available. Kenya reports the 
eelworm, thrips and root-rot among 
the pests and diseases. Severe frost 
may cause serious damage to the 
bushes, especially in the carly stages. 
In the Nilgiris the early frost in 
October causes very heavy damage to 
young plants, but the older plants that 
are more than two years old seem to 
stand the frost well. 
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Economics 


In working out the cost of cultiva- 
tion and returns at costs and prices 
prevailing at the time of writing, the 
net profit is estimated to be Rs. 780 
per acre for the full rotation of six 
years or Rs, 130 per acre per annum. 
The above estimates are based on a 
yield of 100 Ib. of fresh flowers per 
acre in the first year, 1,000 lb. in the 
second year, 1,400 Ib. in the third year 
and 1,300 Ib. in the fourth year. 


Research 


Although the pyrethrin content of 
the Nilgiris flowers is the highest in 
the world, the yield of flowers per acre 
‘is miserably low. Against an average 
of 450 lb. of dry flowers per acre in 
Kenya, it is only 70 Ib. per acre in the 
Nilgiris. As mentioned above, certain 
fields have given up to 1,900 lb. of 
fresh flowers per acre and in the ex- 
perimental plot an average yield of 
1,450 lb. has been obtained. This 
clearly indicates that a considerable 
amount of research work has to be 
done to improve the yield by modifying 
the present techniques. In Kenya a 
separate Pyrethrum Board has been 
created and systematic and _ well- 
planned research into the various 
aspects of pyrethrum cultivation has 
been going on since 1935. They have 
already succeeded in evolving a high- 
yielding strain with high toxicity giving 
a yield of 4,000 Ib. of fresh flowers per 
acre and a pyrethrin content of 2.67%. 
Similar research in Nilgiris is also 
necessary if pyrethrum cultivation is 
to be taken up seriously. 


Conclusion 


Malaria is one of the worst scourges 
in India and it has been estimated that 
on an average a million human lives 
are lost every year besides sapping the 
energy of countless numbers of people. 
A well-planned antimalarial control 
has therefore become vitally necessary 
and the production of pyrethrum is of 
primary importance. Besides malaria, 
the grain weevil and various other 
insect pests are causing incalculable 
damage to our food crops. 

According to one authority, the grain 
weevil alone is responsible for the loss 
of more than 2 million tons of food 
per annum. The importance of this 
at the present moment of acute 
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scarcity of all kinds of food can easily 
be understood and realised. In the 
Nilgiris almost optimum conditions 
for the cultivation of pyrethrum are 
available and the cultivation of pyre- 
thrum is a profitable occupation. 
Considering all these facts, the 
necessity for large-scale cultivation 












of pyrethrum cannot be over-em. 
phasised. 

Reproduced with the kind pe: nission oj 
Dr. S. Krishnamurthi, Editor, ‘ Hop). 
cultural and Economic Plar of the 
Nilgiris, the Premier Hill District of Soup, 
India ’. 

Photos: Indian Railways Bureau, «< Masai 
London. 
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Protection of Timber 


J. N. HOPE 
Standardized Disinfectants Co. Ltd. 


Timber, like other valuable crops, 
is attacked by insect pests and many 
useful species can only be extracted 
and marketed as high-grade logs or 
lumber if they are protected from 
insect damage by the timely use of 
properly formulated insecticides. A 
complete list of timbers susceptible to 
this form of attack would occupy far 
more space than this article permits, 
but there are, for example : British 
Guiana—crabwood, virda; British 
Honduras—banak, santa maria; West 
Africa—obeche, afari; East Africa— 
iroko, celtis; Malaya—meranti, kapur; 
Sarawak—ramin, seraya. 

Fortunately, some of the new in- 
secticides developed as the result of 
extensive chemical and biological re- 
search are extremely effective in pre- 
venting attack and damage by wood- 
boring insects, and the Standardised 
Disinfectants Co., London, has special- 
ised in the development of special 
timber insecticides for use in the forest, 
sawmill and seasoning yard. 

Although healthy living trees possess 
considerable resistance to insect attack, 
after felling they become susceptible to 
damage by small beetles known as pin- 
hole borers or ambrosia beetles. These 
beetles bore long, branching tunnels 
in the wood, spoiling its appearance 
and greatly reducing its commercial 
value. ‘The damage is increased by 
the beetles’ habit of carrying into their 
tunnels a fungus, which stains the wood 
blue. Logs can be protected from pin- 
hole borers in the forest by spraying 
with ‘ Tensol ’ and from both pinhole 
borers and blue stain by spraying with 
‘Protostan’. The spray should be 
applied as soon as possible after felling 
and should be applied liberally and 
thoroughly. 

When the timber has been extracted 


and converted it is attacked by another 
family of beetles, this time the powder. 
post or lyctus beetles. The female of 
the species deposits her eggs in the 
pores of the sapwood, and the larvae 
or ‘ worms ’ which hatch out bore into 
the wood, converting it to a fine 
powder. The damage inflicted is very 
severe and if unchecked the wood can 
be virtually destroyed. Such damage is 
now avoidable. ‘Timber can be pro- 
tected from attack by powder-post 
beetles by either dipping or spraying it 
with ‘ Lyxastan’ as it comes off the 
saw, dipping being the method most 
widely used. Dipping in ‘ Lyxastan’ 
is now standard practice in many over- 
seas sawmills. ‘ Lyxastan’ is fre- 
quently used in conjunction with 
sodium pentachlorophenate (‘ Santo- 
brite’) in order to protect the sawn 
timber from both insect damage and 
sap stain at the same time. 


Timber exports are of the greatest 
importance to the economy of a large 
number of overseas countries and the 
use of insecticides allows logging and 
sawmilling companies to supply timber 
which is of high quality and free from 
worm. Large quantities of timber are, 
in addition, used locally for buildings, 
furniture and other purposes. It is n0 
less important that this timber should 
be of good quality and, further, tt 
should in many cases be treated with 
preservative to protect it from termites 
or ‘ white ants’. The London com 
pany, who for nearly half a centuty 
have manufactured ‘Brunolinum’ W 


preservative, have been active in the 
development and improvement of ptt 
servatives as well as insecticides for 
timber and have recen‘!y announ 
their new ‘ Brunophe::’ range of 
colourless non-staining oducts which 
are highly penetrating ar _ long-lasting: 
World Crops, Sep ember 1959 
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The Royal Show 19535 


HE annual show of the Royal 
Agricultural Society of England 
was held this year from 5 to 8 July at 
Wollaton Park, Nottingham. It was 
the largest show so far held, occupying 
over 166 acres of parkland with some 
622 stands exhibiting every type of 
equipment and machinery used by the 
modern farmer. There were also 
exhibitions by the Forestry Com- 
mission, the Ministry of Agriculture, 
the Rural Industries Council and FAO. 
The Royal Show was honoured 
by the attendance of H.M. Queen 
Elizabeth II and H.R.H. The Duke of 
Edinburgh. ‘There were many over- 
seas visitors, including the Ambassa- 
dors of Afghanistan, Denmark and the 
U.S.S.R. Other official visitors in- 
cluded the Canadian Minister of 
Agriculture, the agricultural attachés 
and advisers from Australia, Belgium, 
Canada, Denmark, Egypt, Eire, India, 
Israel, the Netherlands, New Zealand, 
Rhodesia and Sweden, Parliamentary 
delegations from Kenya and visitors 
fom South Africa, Holland and 
Malaya, as well as many private visitors 
from other countries. 


Awards 

There were 19 entries for the 
R.A.S.E.’s Silver Medals awarded for 
new implements. Of these, the Burke 
Challenge Cup, for the best new im- 
plement, was awarded to John Wilder 





The Lister- 


Ltd. for their straw chopper. This 
machine, driven by the p.t.-o. of any 
medium-h.p. tractor, chops straw from 
the swath left by a combine harvester 
and spreads the chopped straw evenly 
over the original width of the cut. 
Adjustments are provided for altering 
the length of chop and the width over 
which the straw is spread. 

Other Silver Medals were awarded 
to: 

E, Allman and Co.: The Allman- 
Cooper sheep spray race has been 
designed for spraying sheep with 
Dieldrin to protect them against 
maggot fly at seasons when dipping is 
inconvenient. ‘The race can be lifted 
by two men and used on any reason- 
ably level site, with temporary pens 
constructed of hurdles. The speed 
with which sheep can be treated varies 
with breed and length of fleece, from 
40-60 per minute. For every 40 gal. 
of chemical used, about 12-15 gal. is 
collected in the side tanks and returned 
to the main reservoir. 

E. H. Bentall and Co.: A mechanical 
and continuous process for the extrac- 
tion of protein from any type of green 
vegetation. ‘The plant, which is simple 
to operate, has many applications on 
the farm and in industry, and enables 
vegetable protein to be produced on 
the farm, thus saving high costs of 
imported foodstuffs. 


i” od Spe “ 


‘ fog C11” Be 
pray ig om ' 


Vicon fertiliser distributor is designed for accurate spreading of all types of artificial 


fertili “ Mgeces a4 a 
ilisers and grass seed over a width of 9 ft. This picture shows the Lister-Vicon fertiliser 
distributor dismantled in readiness for cleaning 
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ScotMec ‘ Drying Hood’ fitted to grain 
blower with built-in 420-c.c. B.uS.A. engine 


David Brown Corpn.: The new 
traction control unit, for use with 
David Brown wheeled tractors and 
mounted implements, eliminates wheel 
spin by transferring a proportion of 
the implement weight to the tractor’s 
rear wheels. Built into the hydraulic 
system of the tractor, the unit is con- 
trolled by a valve fitted to the front off- 
side of the axle housing. The amount 
of control can be selected from 12 
positions and then applied by flicking 
over a lever attached to the hydraulic 
lift quadrant. 

New implements commended were: 

County Commercial Cars (Sales): 
The ‘ County’ four-drive tractor has 
been designed to meet conditions where 
a higher drawbar pull is required than 
can be obtained with a conventional 
two-wheel drive machine, but where a 
crawler is impracticable. Like the 
crawler, the clutch and brake steering 
affords complete range of movement 
with the ability to proceed in a straight 
line. It can be equipped with an 
approved range of ancillary equipment, 
including winches, scrapers, etc. 

Fyna Industries Ltd.: ‘The ‘ Fyna’ 
farmer’s mill simplifies servicing with 
new self-locating bearings and fan 
housings, which enable rotor, pulleys 
and fan to be removed and/or replaced 
in minutes. Screens are leakproof and 
placed above the rotor. ‘The under- 
feed suction intake lowers the centre of 
gravity and reduces vibration, and the 
high-volume unchokeable air-flow en- 
sures coolest grinding. 

Massey-Harris-Ferguson (Manufac- 
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turing) Ltd.: Cut rake for kale cutting 
and transporting; it is a one-man 
operated, rear-mounted p.t.o.-driven 
implement for cutting, loading and 
transporting all types of thinned and 
unthinned kale, comprising a buck- 
rake type of construction with a power- 
mower cutter bar at the tip of the tines, 
and is mounted on the normal three- 
point linkage. ‘The implement is re- 
versed into the crop at full throttle, 
thus cutting the crop, which falls on 
to the rake in an orderly load. ‘The 
operation takes approximately 10-15 
seconds, the load weighing 4-5 cwt., 
depending on the type of crop. The 
crop is left in a clean condition, as it 
does not come into contact with the 
ground. 


Other exhibitors 

The Wolseley Engineering (formerly 
Wolseley Sheep-Shearing) Co.: Dis- 
playing electric fencing (mains or 
battery type), engines, generators and 
pumping sets and cattle clippers and 
sheep shearers. 

Brockhouse Engineering : The orchard 
model of the ‘ President’ tractor, 
specially adapted for use among fruit 
trees and similar crops. 

B.S.A. Motor Cycles Ltd.: The full 
range of B.S.A. power units, 1-6 h.p., 
petrol - vaporising oil or kerosene 
operation. 

T. R. Walker: The ‘ Crittall’ grain 
silo, ‘ Scientaire’ pre-cleaners, chain 
conveyors and elevators and the full 
range of ‘ Kaybee’ equipment manu- 
factured by <A/B  Kvarnmaskiner, 
Malmo. 

English Numbering Machines: Count- 
ing devices, hours recorders for most 
tractors and engines, numbering ma- 
chines, tally counters and the * Count- 
master’ for manually counting sheep, 
cattle, bags, etc. 

Weathershields: ‘Tractor cabs for 
fitting to Ferguson and Fordson range 
of tractors for the protection of drivers. 

Taskers of Andover showed a new 
mechanical pick-up hitch, which en- 
ables the tractor driver to pick up or 
detach a trailer without dismounting. 
also 3-ton hydraulic tipping trailer, 
the Paterson buck-rake, earth scoop, 
grader blade and fertiliser distributor. 

Allen and Simmonds: ‘The ‘ Auto- 
gardener ’ rotary cultivator and horti- 
cultural tractors. 

Aldersley Engineers Ltd.: Auger ele- 
vators, portable and static, with hard 
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chrome augers for longer wear, bucket 
elevators, chain conveyors, grain driers, 
pneumatic conveyors (mobile and 


static) and storage silos. 
Vigzol Oil Co.: Defoliants, fungi- 
cides, insecticides and weedkillers. 





Fordson Major diesel and F-R_ three-row 
ridger on a C73 toolbar. The mounted tool- 
bar development is a product of the Ford and 
Ransomes association and has been designed 
to allow the lateral adjustment of the bodies 
and the variation of mouldboard widths 


Harvest Saver and Implement Co.: 
A new implement—the Russell root 
gapper or thinner—which gaps four 
rows in one operation and is adjustable 
for 15~-26-in. rows. The machine con- 
sists of a number of separately sprung 
units with adjustable depth controls, 
each carrying a gapping rotor or 
thinner which passes down the row, of 
plants, thinning or gapping them as 
required, Different rotors are available 
and the blades are adjustable. The 
normal machine is a four-row model 
for direct mounting on any three-point 
linkage, but separate units with adapt- 
ing brackets for existing steerage hoes 
can be supplied. These exhibitors also 
showed their full range of drills, 
elevators, harrows, root cutters, the 
H.S.1. electric fence unit and the 
* Robust ’ universal chopper and cutter 
blower for ensilage. 

Automotive Products: Borg and 
Beck industrial-type clutches for trac- 
tors and all types of agricultural 
machinery. 

G. C. Ogle and Sons Ltd.: Balers, 
elevators, harrows, etc. 



















































































Johnsons (Engineering) Lté.: Potay, 
digger, potato harvester, potato plante; 
and sugar-beet lifter. 

Morris Motors Ltd. exhibited the 
full range of ‘ Nuffield ’ tractors (pump 
pressure of the hydraulic lift is noy 
increased to 2,000 Ib./sq. in., the 6 
x 1g front tyres are replaced py 
600 16 tyres to increase stability) 

E. H. Bentall and Co.: \n addition 
to the protein extraction plant men. 
tioned above, this firm also exhibited 
hammer mills, muck spreaders, dis, 
harrows, root cutters and coffee. 
processing machines. 

A. B. Blanch and Co. Ltd: 4 
comprehensive range of machinen 
including the baler, broadcaster, eleva. 
tor, loader (front and rear), and dis. 
tributors and spreaders. 


Perkins Clean Milk Equipment: As 
well as dairy equipment, this firm were 
also showing their grain drier. 

Ruston and Hornsby Ltd. were ex- 
hibiting their usual comprehensive 
range of diesel engines and pumps for 
agricultural purposes. 

Petters Ltd.: Engines of all types 
air- or water-cooled from 1} to 19 hp 

Penney and Porter Ltd. exhibited the 
A.6 and A.1o pre-cleaners. Both 
machines incorporate two riddles ani 
aspiration, which also propels dust ani 
chaff well clear of the machine. Simpl 
and independent adjustment is pri 
vided for regulating the air flow « 
each of the two aspirator air ducts 
The machines are easily adapted ' 
existing installations and require onl) 
2 h.p. to drive them. Also the ‘ Lin- 
coln’ oil-fired grain drier, grail 
graders, grain screens and root washers. 

+. C. Bamford were showing J.C. 
half-tracks, hydraulic excavator an¢ 
industrial loader. 

Bamfords Ltd.: Petrol, paraffin and 
diesel engines, manure spreader, balers, 
fertiliser distributors and hammer 
mills, etc. 

Jack Olding: 
cleaning machinery; 
plough. 


——— 1. 
Grain- and _ seed 
the « Wilmo 


Fertiliser distributors and pota!? 
diggers etc. 
Barford ( Agricultura’) Ltd.: Hort- 


cultural tractors and »ower scythes, 
rch and dyke 


the new ‘ Lincol’ 
cleaner for irrigatior and land © 
clamation. 
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BE. Alinan and Co. Ltd.: The full 
range of \llman sprayers ; the Allman 
Redshaw fertiliser for ribbon sowing 
of artific: als. 

F. Perkins Ltd.: Perkins diesel- 
conversion units to fit Fordson, Nuf- 
feld, Ferguson and Allis-Chalmers 


tractors. All motors for agricultural 


application. 

H. Leverton and Co. Ltd.: Cater- 
pillar tractors, combine harvesters, 
cultivators, etc. 

Ford Motor Co. Ltd.: The Fordson 
Major tractor, diesel and petrol, with 
full range of approved implements. 
The Fordson Major tricycle tractor 
has been designed for row-crop work, 
where its high working clearance, light 
steering and small turning circle give 
it a great advantage. Fordson’s an- 
nounce that sales of tractors are 20°, 
higher than last year. 

Ransomes, Sims and Jefferies Ltd.: 
Among the usual full range of sprayers, 
ploughs, hoes, harvesters and balers 
was the new heavy-duty C.68 tool bar, 
which is receiving acclaim from over- 
seas users. It has been used with 
success in Mexico for cultivating and 
in the Sudan and South Africa for 
cotton ridging. Designed for three- 
point linkage, the tool bar consists of 
asingle square beam of various lengths 
to take different implements, and can 
therefore be used for different pur- 
poses on all types of crops. 

The Owen Organisation Ltd.: Salo- 
pian Engineers displayed their manure 
spreaders, balers, fertiliser distributors 
and crop collectors among their com- 
prehensive implements. 

Kenneth Hudson and Son exhibited 
their ploughs, crop thinners, sugar- 
beet-topping machines, hoes etc. 

R. A. Lister and Co. Ltd.: Electric 
generating plant, elevators, diesel, 
V.0. and petrol engines, pumping sets 
and agricultural implements (including 
the Lister-Vicon fertiliser distributor). 

Marshull-Fowler: The ‘Challenger’ 
crawler tractor, Track-Marshall craw- 
ler, combine harvesters, thresher, 
Challenger ’ logging winch. 

Bristol Tractors: The new ‘ Bristol 
25’ light-weight crawler tractor speci- 
ally adapted for use in confined spaces, 
vineyard cultivation, timber haulage, 
marginal land and all agricultural 
work, 

Whitlock Bros.: The ‘ Dinkum’ 
digger, trailers, grain-handling equip- 
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The Whitlock ‘ Dykan’ ditcher 


ment, transport boxes and the new 
* Dykan’ ditcher. ‘This ditcher has 
been evolved to meet the demand for 
an efficient and reliable ditch-cleaning 
machine. 

Fohn Wilder Ltd., in addition to 
their prize-winning straw chopper, 
also exhibited green-crop loaders, 
forage harvesters and harrows. 

Steel Fabricators (Cardiff) Ltd.: ‘The 
*‘Horndraulic’ loader and_ stacker, 
Brinkworth elevator and a new ditcher 
with a digging depth of 12 ft., loading 
and dumping height 8} ft. (with 
loaded bucket), 14-ft. reach and 150-ft. 
swing. 

Fisons Pest Control Ltd.: ‘ Field- 
master’ sprayers, ‘ Pesco’ knapsack 
sprayers; complete range of chemi- 
cals, including selective weedkillers, 
insecticides and fungicides. 

Templewood Engineering Co. Ltd.: 
Dual grass/grain driers, hammer mills 
and mixers. 

Massey-Harris- Ferguson Ltd. : Com- 
plete exhibition of Ferguson tractors 
and implements for agricultural and 
industrial use. New items included a 
row-crop thinning machine, a single- 
row beet topper, heavy-duty harrow, 
single- and two-row beet lifters, a 
multi-purpose blade, a tipping trans- 
porter, a combined speed reduction 
and live p.t.-o. unit and the Ferguson 
kale cut-rake, which was commended 
by the judges as a new implement. 

David Brown Tractors Ltd.: In 
addition to the ‘T.C.U. applied to 
tractors, this unit was shown fitted to a 
Pettit hydraulic tipping trailer. A 


new light-weight ‘ Horndraulic ’ loader 
was shown for the first time; the new 
David Brown ‘ Albion’ 5-ft. combine; 
a selection of ‘ Albion’ harvesting 
equipment. 

International Harvester Co. Ltd.: 
The ‘Farmall’ range of tractors 
(wheeled and crawler), combine har- 
vesters, balers, crop loaders, harrows 
and mowers were included in a full 
display. 

Thames Plywood Mfrs. Ltd.: All- 
weather plywood storage units for 
grain and silage. 

Sigmund Pumps Ltd.: ‘The new series 
of ‘ DuoJet Rainmasters ’ for overhead 
irrigation equipment. In two types 
full circle only or full circle and sector 
operation—the makers claim  10",, 
higher output for this equipment. Also 
a wide range of centrifugal pumps for 
water supply, irrigation, drainage, 
manure and sewage. 

F. Clubley Armstrong Danarm Ltd.: 
Chain saws for felling and crosscutting 
timber; portable winch. 

New Holland Machine Co. Ltd.: 
Forage harvester; pick-up hay and 
straw baler; model 80 (wire-tie), 
‘Sper 77’, ‘66’ and ‘ 60’ twine-tie. 

Rover Co. Ltd.: The‘ Land Rover’ 
four - wheel - drive general - purpose 
vehicle (86-in. wheelbase and 107-in. 
wheelbase models; 86-in. model with 
centre and rear p.t.-o.; 107-in. model 
fitted for rear p.t.-o.). 

Singer Motors Ltd.: Cultivators, 
harrows, mowers and ploughs. ‘The 
‘Monarch’ tractor with 18-b.h.p. 
Ford engine, hydraulics, three-point 
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linkage, p.t.-o. and four-speed belt 
pulley. 

Denings of Chard Ltd.: Combined 
grain and fertiliser drills, disk harrows, 
mowers, hay sweeps, rollers, side rakes 
and swath turners. 

Fyna Industries Ltd.: Grinding 
mills and hammer mills. 

F. A. Standen and Sons Ltd.: Front- 
mounted hoe, potato digger, haulm 
cutter, sugar-beet harvester and 
elevators. 

Teles Smith Ltd.: Power chain saws, 
circular saws and saw benches. 

Rentokil Ltd.: The mobile display 
unit was equipped to give advice on all 
problems relating to woodworm and 
dry rot. 

Watson Crop Sprayers Ltd.: 'Trac- 
tor-mounted sprayers, boom sprayers, 
p.t.-o. - driven and engine - driven 
sprayers, hand lances, trailing con- 
version units. Also on this stand were 
displayed the two- and four-wheeled 
tractors manufactured by Coleby Cul- 
tivators for the market gardener, 
nurseryman and smallholder. ‘This 
equipment is now being distributed by 
Watson Crop Sprayers Ltd. 

Pan Britannica Industries Ltd.: Fer- 
tilisers, fungicides, insecticides, weed- 
killers, soil injectors and sterilisers. 

Dorman Sprayer Co. Ltd.: 75-, 250- 
and 150-gal. trailer sprayers; 20-, 
4o- and 60-gal. tractor - mounted 
sprayers; ‘ Osprey’ pneumatic knap- 
sack sprayers. 

Cooper, Pegler and Co. Ltd.: Full 
range of spraying and dusting ma- 
chinery, from hand machines to * X’ 
power sprayers. ‘he ‘ PX’ group can 
be used as chargers or sprayers, on 
two- or four-wheeled chassis for 
drawing by tractor or by hand. It 
delivers up to 525 gal./hour at 225 
lb./sq. in.; designed for fruit, cereals, 
tea, coffee, cotton, sugar etc. 

E. V. Twose (Mfg.) Ltd.: Culti- 
vators, ditching machines, drills, fer- 
tiliser distributors, harrows, ploughs 
etc. 

Four Oaks Spraying Machinery Ltd. : 
Tractor-mounted, knapsack- or hand- 
spraying and dusting machinery, high 
or low volume, flame guns and ‘ Rota- 
dusto ’ powder distributors. 

Catchpole Engineering Co. Ltd.: 
Cage wheels for fixing to tractor wheels 
for seed-bed preparation, rice paddy 
fields etc., potato harvester, sugar- 
beet harvester, sugar-beet top saver 
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and precision sugar-beet seed drill. 

Turner Mfg. Co. Ltd.: Diesel 
engines for ‘ Land Rover ’ conversions, 
pumps, generating plant, saw mills, 
etc, 

William 
elevators. 

Wright Rain Ltd.: Irrigation plant 
and pumping accessories. 

H. F. Godwin Ltd.: Full range of 
Godwin pumps, featuring the C.3 with 
capacity up to 19,000 gal./hour, auto- 
matic water systems (for deep or 
shallow wells), standpipes and wind- 
mills, 

Cooper-Stewart Engineering Co. Ltd.: 
Rotary air-cooled blowers and ex- 
hausters, water-cooled compressors, 
‘Fencemaster’ electric fencing, ‘Horn- 
master’ electric de-horners, ‘ Clip- 
master’ electric clippers and ‘ Herd- 
master ’ electric coaxer. 

John Allen and Sons Ltd.: Motor 
scythes, self-propelled, with attach- 
ments for spraying, sweeping, pump- 
ing, hedge cutting, ploughing, carrying 
and sheep shearing. 

Carter Bros. (Billinghurst) Ltd.: 
Ditch cleaners and elevators. 


Cook: Conveyors and 


Tarpen Engineering Co. Ltd.: Hedge 
cutters, tillers and grass cutters. 

Scottish Mechanical Light Industries 
Ltd.: Crop driers, grain cleaners, 
grain blowers and hammer mills. 

J. A. Fishleigh and Son Ltd.: Sack 
and bale lifter, rotary cultivator, 
ploughs, winches and portable tractor 
for tree pulling, or hand-lever and 
ratchet operated for farm use. 

Atkinson's Agricultural Appliances 
Ltd.: A new power-operated silage 
cutter, grass driers, fertiliser dis- 
tributors, etc. 

M. B. Wild and Co. Ltd.: Forage 
harvester, muck loader, muck 
spreader, winch unit and fork. 

Rotary Hoes Ltd.: Among the full 
range of the Howard rotavators was 
mentioned a new rotavator specially 
made for coffee plantations. The 
‘ Bantam ’, ‘ Bullfinch’, ‘Gem’ and 
‘ Yeoman’ hand-controlled rotavators 
were shown and the Platypus PD2 
and PD4 diesel crawler tractors. 

Western Machinery and Equipment 
Co. Ltd.: All types of balers, combine 
harvesters, hay tedders and rotavators. 

Mitchell, Colman and Co. Ltd.: 
* Dryvent ’ system of grain drying and 
storage, seed cleaners, graders and 
dressers, cutting and chopping equip- 








ment, grain loaders and © \nyeyors 
‘ Quicktest ’ grain-moisture ‘-ster, _ 

Silorators Ltd.: Forage ‘.arvesters 
and equipment, ‘ Silorator for cy. 
ting, lacerating and loading g:cen crop; 
for silage, direct feeding nd grass 
drying, grain blowers or conveyors, 


green crop choppers and/or processors, 

Hart Agricultural Engineering Cy, 
Ltd.: All types of elevators, with new 
adaptations for lorry loading or un. 
loading, sprayers, spreaders, new 6 ft, 
6 in. hopper for bulk roots or grain. 

Innes Walker (Engineering) (Co, 
Ltd.: ‘Clydebuilt’ grain cleaner, 
fertiliser spreader and potato harvester 

Fisher, Humphries and Co. Lid. 
New-type GBW/ Fisher beet harvester, 
new Fisher disk plough convertible 
for single, two or three furrows, which 
has been approved by users in Kenya, 
Rhodesia and South Africa, ridgers, 
subsoiler and mole drainer, mounted 
crop sprayers. 

Raven Engineering Co. Ltd.: The 
‘Farmer’s Boy ’ tractors (agricultural 
and horticultural) fitted with culti- 
vating equipment, cutter bar, harrow, 
dusting unit, hedge trimmer, plough, 
rotary scythe, rotary hoe, wet-spraying 
unit, etc. 

Rubber By-Products Ltd.: Axle 
units for all types of agricultural trailers 
and implements, hand-brake levers 
screw jacks. 

Wm. Aitkenhead Ltd.: 
breakers and harrows. 

Midland Industries Ltd.: Loadets— 
‘Mil’ hydraulic for Fordson, Fer- 
David Brown and Nuffield 


Bracken 


guson, 
tractors. 

Belton Bros. and Drury Ltd.: Beet 
and root lifter and root cleaner. 

4. A. Prestwich Industries Ltd.: Full 
range of air-cooled engines from } to 
3 h.p. 

Gilbert Gilkes and Gordon Ltd.: All 
types of self-priming pumps, attach- 
ments for all popular tractors and 
pumping accessories. [lumps up 
200 gal./min. and heads up to 700 ft. 

Plant Protection Ltd.: Technical 
staff available to advise on all problems 
concerned with crop protection. In- 
secticides, weedkillers, fungicides, et 

Shell Chemicals Ltd.. Fungicides 
insecticides, seed dressi” 2, sterilisers 
weedkillers, soil inject 5, fumigants 
etc. 
C. F. Gerhardt Ltd Vermin and 
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rodent destruction; ‘ Dethmor’ War- 
fain rat and mouse killer ensures 
100%, cicarance without danger to 
livestock or pets. 

T. T. Boughton and Sons Ltd.: Side 
hoom for crawler tractors, winches for 
wheeled and crawler tractors, wire- 
rope chokers for timber extraction. 

Edward Curran Engineering Ltd.: 
Reversible tractor ploughs, two or 
three furrow, suitable for any tractor 
with hydraulic fittings. 





Villiers Engineering Co. Ltd.: The 
full range of two-stroke and four-stroke 
engines, from } to 5 h.p., for farm and 
dairy use. These engines are widely 
used as original equipment power 
units on milking machines, elevators, 
mowers, cultivators, pumps, sprayers, 
scythes, saw chains etc. 

Tractor Shafts Co. Ltd.: ‘ Small- 
ford’ three-row automatic potato 
planter, transplanters and ‘ Smallford’ 
vegetable and nursery stock planter. 





———_— 


CORRESPONDENCE 


Soviet Agriculture 


TO THE EDITOR 
Dear Sir, 

There are many criticisms I would 
make of Mr. Cass’s two articles on 
Soviet agriculture, but, apart from 
reminding him that Kazakhstan and 
Caucasia are far apart and not alterna- 
tive names for the same territory, I 
must content myself with two points 
of principle, since your space is 
limited. 

In his first article Mr. Cass failed to 
point out the special basis of calculating 
yields and agricultural output in Soviet 
Russia. Ever since the early days of 
collectivisation in the 1930s the ‘ bio- 
logical’ or ‘ on-the-stalk’ yields have 
taken the place of the ‘ barn’ yields 
as we know them. The biological 
yield is that theoretically possible in 
the field immediately after the crop has 
reached its peak. At the beginning 
around 10°, was allowed for wastages 
in harvesting, carting and storing, but 
later these were reduced or abolished. 
This meant that in practice figures 
were being quoted which were mean- 
ingless, over-estimated the true situa- 
tion by 10°/,, 20°, or even more. In 
August 1953 Mr. Malenkov, then 
Soviet premier, attacked this system as 
Wrong and said it must go. The reason 
¥as obvious; it sapped the initiative 
of the farmer, who was told to fulfill 
impossible deliveries. But there is no 
evidence to show that the system has, 
in fact, ended. Thus, Mr. Cass’s 
annual grain output of 124 m. tons 
(Soviet figures) is deflated to around 
 m. tons by U.S. Department of 
Agriculture recalculations. The fact 
. that all Soviet statistics must be 
considered very carefully, especially as 
they are often so fragmentary. 

Another criticism concerns Mr. 
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Cass’s attitude towards Lysenko in his 
second article. If anyone reads the 
official Soviet report on the now in- 
famous 1949 ‘ inquest ’ on the state of 
Soviet biology, together with Dr. 
Julian Huxley’s book on the subject, 
he will see that Lysenko’s support in 
the past was political—he was a 
protégé of Stalin, not a scientist. He 
answered the criticisms of the greatest 
Soviet scientists with the most vitupera- 
tive invective; his critics suffered 
ignominy and humiliation to the extent 
that only the most foolhardy would 
refrain from ‘ acclaiming’ him pub- 
licly, however distinguished the audi- 
ence. It is this invective which is such 
an outstanding feature of Lysenko, 
whatever his output of articles and 
pamphlets. The fact that he has toned 
down somewhat since the death of his 
protector, Stalin, does not make him 
any the more a scientist. 
Yours, etc., 
JOHN CLEWS. 
27 Clarendon Avenue, 
Leamington Spa, Warwicks. 


27 Fune, 1955. 


Dear Sir, 

May I correct an inaccuracy in 
W. G. Cass’s extremely interesting 
article on agriculture in the Soviet 
Union and add one further point of 
information? 

Mr. Cass is incorrect in stating that 
‘ During the period 1954-57 it is con- 
fidently expected that the numbers of 
tractors available will be 500,000 or 
more for general purposes, in addition 
to another 250,000 machines for special 
work ’. In fact, it has been stated that 
in 1954 there were 1,260,000 tractors 
available measured in 15-h.p. units 
(this, of course, gives no indication of 
the number of physical tractors), as 


well as 326,000 grain combines. The 
statement to which Mr. Cass pre- 
sumably refers is that in the period 
1954-57 not less than 500,000 tractors 
in 15-h.p. units and 250,000 cultivator 
tractors (this time in physical units) 
will be delivered to agriculture. This, 
in fact, is the planned addition to the 
present tractor pool. The details are 
given in the decree of 7 September, 
1953- 

With regard to the plan for plough- 
ing up virgin and abandoned lands, 
the original target of about 32 m. acres 
to be sown in 1954-55 (5.7 m. in 1954, 
the rest in 1955) has now been raised. 
In 1954 over 43 m. acres were ploughed 
up and 8.9 m. acres of this sown, the 
plan thus being considerably over- 
fulfilled. In August 1954 it was an- 
nounced that the target for 1954-55 
had been raised to 37 m. acres; in 
addition, the plan was extended to 
1956, when it was envisaged that the 
total area sown on such newly ploughed 
land would reach about 70-75 m. acres. 

Yours faithfully, 
R. E. F. SMITH. 
13 Langley Road, 
Small Heath, Birmingham, 10. 
23 June, 1955. 





Technical News 


Food Manufacture for September 
contains ‘Concentrates from Soft 
Fruits: Their Protection and Storage ’, 
by A. Pollard, m.sc., PH.D., M. E. 
Keiser, B.SC., A.R.L.C., and C. F. 
Timberlane, M.sc., A.R.1.c.; ‘ World’s 
Largest Sauerkraut Factory’; and 
‘ The Chemistry of Peanut Butter—2 ’, 
by A. F. Freeman, N. J. Morris and 
R. R. Willich. 

The September issue of Muck 
Shifter contains ‘ Further Develop- 
ments in Solidifying Loose Soil’, by 
A. G. Arend, and ‘ Two Million Cubic 
Yard Concrete Dam Supplements 
Irrigation Water ’. 

Dairy Engineering for September 
contains ‘ Dairying Developments in 
Cyprus—z2’, by T. C. D. Atkinson, 
and ‘ Tank Refrigeration by the Cold- 
Wall Method ’, by J. D. Usher. 

The September issue of Fibres 
(Natural & Synthetic) contains ‘ Fibre 
Data Sheet—Polyacrylonitrile Fibres ’, 
by Prof. Dr. Paul-August Koch, F.T.1., 
and ‘ Molecular Bonding Aids New 
Textile-Finishing Processes—1’ by 
A. J. Hall, B.sc., F.R.1.C., F.T.1., F.S.D.C. 
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Milk from Leys in the Weald of 
Sussex. I.C.I. Agricultural Develop- 
ment Bulletin No. 6 

The majority of farms in the U.K. 
are of less than 100 acres and many are 
on the poorer types of land. This 
bulletin describes how a farm, typical 
in both respects, has been made more 
productive and profitable over a six- 
year period by methods familiar to 
most progressive farmers. By the 
heavy use of fertilisers and more 
reliance on leys, more and better grass 
has been produced. Both of these 
factors have been exploited to give 
high-quality grass throughout an ex- 
tended grazing season. 


Control Measures for Tobacco 
Diseases. ‘Tobacco Research Board 
of Rhodesia and Nyasaland. Interim 
Report No. 4 

This interim report brings together 
and arranges in a concise form for 
ready reference the latest available 
information on the tobacco diseases 
most commonly encountered in Rho- 
desia and some that are less common 
there. Much of the information has 
been drawn from published results of 
work done in the principal tobacco- 
producing countries of the world. The 
results of observations and experiments 
made at tobacco research stations in 
Southern Rhodesia over several seasons 
are incorporated. 


The Imperial College of Tropical 
Agriculture, Report of the Govern- 
ing Body and The Principal’s 
Report for 1953-54 

In the report on the work of the 
college for the year 1953-54 the chair- 
man, Prof. Sir Frank Leonard Engle- 
dow, C.M.G., F.R.S., M.A., B.SC., has 
mentioned that the college has con- 
siderable financial problems. The 
Governors hold firmly that the func- 
tions of the college will be increasingly 
important and that with due financial 
support they can be effectively carried 
out. Short chapters are devoted to 
main aspects of the college’s activities ; 
in the Department of Agriculture the 
retirement of the Professor of Eco- 
nomics necessitated a change in organ- 
isation. This department was 
merged with the Department of Agri- 
culture under the general direction of 
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REPORTS and PUBLICATIONS 


the Professor of Agriculture. The 
Departments of Botany and Plant 
Pathology and Entomology have made 
much progress during the year. Re- 
search schemes involving bananas and 
cocoa are still being carried out. 


Michigan State College Agricul- 
tural Experiment Station, Quart. 
Bull., 37, No. 3 

Included in the research articles of 
this bulletin are such titles as ‘ Grass 
Control in Red Raspberries ’, ‘ Ferric 
Sulfate as a Means of Preventing 
Arsenical Injury to Apple Foliage’ 
and ‘ Inhibiting the Growth of Plants 
with Maleic Hydrazide ’. 


Bulletin No. 12 of the Ministry of 
Agriculture, Sudan Government 

A review by T. N. Jewitt, Chief 
Chemist, Research Division, on Gezira 
soil. 


Memoirs of Field Division, Nos. 
5 and 6. Ministry of Agriculture, 
Sudan Government 

The first of these reports (No. 5) 
reviews ‘ Some Aspects of Agricultural 
Development in the Sudan’ by T. R. G. 
Moir, and the second (No. 6) is 
entitled ‘ Some Notes on Zandeland ’ 
by A. G. McCall and K. L. Lea- 
Wilson. 


International Journal of Agrarian 
Affairs, II, No. 2. 5s. 

The overall title of this issue of the 
journal is ‘ Agriculture and Forestry: 
Competition or Coexistence?’. It 
contains eight contributions by forest 
experts from many parts of the world, 
together with an introduction by 
Andrew W. Ashby. Countries dealt 
with are Costa Rica, France, Germany, 
Great Britain, Greece, India, Norway 
and U.S.A. A further contribution by 
Erik Swedborg will appear as a 
supplement. 


Farmers’ Leaflet No. 4 (Revised), 
National Institute of Agricultural 
Botany 

The revision of the leaflet dealing 
with lucerne, which stresses the value 
of growing the right strain of lucerne. 


Report of the Working Party 
on Phytosanitary Regulations, 


European and Mediterranean Play, 
Protection Organisation 

The main object of the Working 
Party was to endeavour to agrce on the 
steps which governments should fy 
recommended to take in order to make 
simpler and more uniform their phyto- 
sanitary regulations. An alphabetical 
index of the pests and diseases covered 
is included. 


FAO Publication 


The Stabilization of the Internationa! 
Trade in Rice, A Report on Possible 
Measures begins with the main features 
of the world rice economy. This js 
followed by an account of international 
trade in rice, with special reference to 
relevant trends in some of the chiel 
producing and consuming countries. 
The study then goes on to its main 
subject, the possible measures of 
stabilising international trade in rice. 
It considers at some length the main 
problems which would arise, including 
the financial problem of meeting the 
costs, in connection with export 
quotas, as for sugar; in connection 
with a multilateral contract scheme for 
rice, on lines similar to those of the 
International Wheat Agreement; in 
connection with an international buffer 
stock, as proposed for tin; and in 
connection with national stocks. 





Cultivation of Topinambur 
in France and Germany 


A report by Dr. G. A. Kiippers- 
Sonnenberg (Gordian, 54, No. 1301, 
25, 1955) states that, after a recession 
caused by the war, the cultivation 0! 
topinambur (Jerusalem artichoke) 19 
France is again following an upward 
trend. Some 350,000 acres, represent: 
ing nearly 50%, of the total area used 
for the cultivation of beet, are now 
under cultivation for this purpose, ad 
nearly 15°, of the total area reserved 
for potato cultivation. ‘l’he annua 


crop is of the order of 2} million tons, 
but the output per acre varies great 
between different regions, mainly 


because of the great influence of cli- 
matic conditions. Attempts at imtro- 
ducing a large-scale cultivation 


topinambur are also being made ™ 
Germany. Apart from their mtr 
tional value, the artichokes can also be 
used for alcohol extraction, fodder ete 


nber 1999 
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FARM MACHINERY 


‘@pen Book’ Cloche 


The ‘ Open Book ’ cloche, manufac- 
tured by Mc. and B. Heat Control 
Ltd., Potter Street, near Harlow, 
Essex, England, is claimed to have 
several patented advantages which 
overcome the difficulties in existing 
cloches. 

The ‘ Open Book’ cloche is manu- 
factured in two sizes—No. 12 and No. 
20. These two form the basis for unit 
construction and are designed to take 
all standard sizes of horticultural glass 
or any available off-cuts. 

Assembly time for a tent-type cloche 
is well under one minute; the tension 
wires are hooked into the central ring. 
The cloche itself is like a book and 
closes flat for carrying. It is stored in 
the ‘ fully assembled ’ state and, when 
packed away, takes up very little more 
space than the glass itself. 

With all forms of cloche that can be 
assembled from the ‘ Open Book ’, the 
ventilation ridge gives almost perfect 
ventilation and provides an excellent 
baffle against cold winds. 


Sugar-Cane Harvester 


The American company, Thomson 
Machinery Co. Inc., Thibodaux, 
Louisiana, have developed a new 
sugar-cane harvesting machine suitable 
for tropical areas. The ‘ Hurrycane ’ 
harvester is designed to cut and top 
the cane and elevate it into a heap row. 
From these rows the Thomson ‘Hurry- 
cane’ loader (a companion machine 
already in use) loads the cane into carts 
or trucks. All hand labour is elimin- 
ated in the harvest. Only two men are 
required on the harvester—for the 
loader, only one. 

The harvester is designed for mount- 
ing on the standard Allis-Chalmers 
HD-g9 crawler tractor. Outboard 
mounting of the cutting unit permits 
the machine to handle uneven row 
widths from 4 ft. up. A special pick-up 
device raises and gathers recumbent 
and lodged cane. The pick-up points 
are hydraulically controlled with a 
ground-contour-following device. This 
new harvester has been successfully 
operated in tropical cane fields yielding 
as much as 65 tons per acre. The 
piling attachment on the harvester is so 
designed that three rows of cane are 
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The ‘ Open Book’ cloche in tent form. 
left are four cloches in the ‘ stowing away’ position 








The first models of this sugar-cane harvester (shown mounted on a heavy-duty 
crawler tractor) are already in use in the tropics; others are in production at 


the Thibodaux plant 


piled together into a single-heap row, 
ready for efficient loading of the cane. 

The weight of the outboard cutting 
unit is offset by the auxiliary engine 
mounted on the opposite side of the 
machine. The result is a well-balanced 
harvester easily handled across irriga- 
tion ditches and on rough turning 
roads. Power to drive the harvester itself 
is provided by a 50-h.p. diesel engine. 


The Allis-Chalmers HD-g tractor is 
a 79-h.p. unit. The standard tractor 
is used and the harvester may be dis- 
mounted to permit regular tillage 
operations with the HD-g9. 

It is expected that the development 
of the new ‘ Hurrycane ’ harvesters for 
tropical areas, together with the 
loaders, will substantially reduce cane- 
harvesting costs for many growers. 
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The 70-ton grain-storage bin, built of wood, which has been erected at Norton Manor Farm, 
Sutton Scotney 


Wooden Grain Storage 
Bins 
Gabriel, Wade and English, Wis- 
bech, Cambs, have an- 
nounced their solution to the problem 


England, 


of storing grain on both the large and 
small farm. Their solution lies in the 
provision of sectional grain bins for 
the small-scale farmer and permanent 
bulk storage silos for the larger-scale 
farmer. 


Sectional grain bin 

tenant 
farmer because of its sectional form, 
which means that it can always be 
taken down if required. It is built up 
in the form of a 12-sided figure, 2.e. 
almost circular, from identical sections 
made of strong mortised and tenoned 
timber framework, each section meas- 
uring 3 ft. 5 ft., and faced on the 
inside with }-in. weatherproof exterior- 
grade plywood. The standard diameter 
is 20 ft. and the heights available are 


This is of interest to the 


12, 15 or 18 ft., giving capacities of 


70, 85 and 100 tons respectively. 
Specially wrought timber posts form 
the 12 angles. All sections are bolted 
together by means of stecl traps bond- 
ing them to the posts in a solid mass. 
Subsidiary joints are made with coach 
screws and bolts reinforced with ‘ Bull- 
dog’ timber connectors. Doors for 
inspection, and outlet chutes, are avail- 
able, with ladders inside and outside if 
required. 
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This sectional type of bin has been 
designed for erection either inside an 
existing barn or in the open air. A 
light tubular-steel and canvas roof, 
with an entirely weatherproof entrance 
trap, is available or, alternatively, a 
timber roof can be supplied. If erected 
out of doors it is recommended that 
the wood be treated with ‘ Celcure’ 
(Celcure Ltd., Aldwych House, Ald- 
wych, London, W.C.z2) under pressure, 
which will ensure that the timber and 
plywood will not decay. : 
Permanent bulk storage silos 

These are designed for the bigger 





Oliver Model 50 baler. P.t.-0. or engine-power driving units can be interc/ 
The p.t.-o. slip clutch is attached to the flywheel of the Oliver Model 50 ! 


farmer and are intended for the -torage 
of grain in lots of 50 tons or more. An 
important feature is a new type of 
joint, which enables erection to be 
undertaken with ordinary farm iabour, 
Like the sectional bins, a timber roof 
can be supplied as an extra and if the 
timber is ‘ Celcured’ under pressure 
the silo then becomes a building in its 
own right. 


Baler 


The Oliver Corpn., 400 W. Madison 
Street, Chicago 6, Illinois, U.S.A, 
have announced that efficient feeding 
units make the new Oliver Model 50 
twine-tie baler a first-class machine. 
It will bale up to 9 tons per hour, and 
handle any kind of hay, and operate 
satisfactorily under all field conditions, 

A factor in its tremendous capacity 
is direct feeding—from the floating 
cross-auger into the baling chamber. 
Hay travel distance is short and all 
units handle it gently to avoid leaf 
shattering. ‘The feed opening is very 
large to assure full-volume feeding and 
even bale density. 

This new baler is a twine-tie ma- 
chine that gives the farmer a choice of 
bale lengths from 12-50 in. Adjust- 
ments consist in moving a stop collar 
on a trip arm, a job taking seconds only. 
Each knotter is hinged and can be 
swung upward for servicing and in- 
spection by simply removing one bolt. 

The machine is adequately protected 
from damage. Shear bolts are provided 
in the flywheel and packer arms, and a 
plunger stop automatically prevents 
damage to the .:eedles. 
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EUROPE 

Win‘er wheat.—According to a 
report in Foreign Crops and Markets, 
fall-sow n wheat came through the past 
winter in generally good condition 
over most of Europe. Reports to date 
indicate that winter kili was average 
or less despite extreme variations in 
temperature with alternate freezing 
and thawing in parts. Weather was 
unfavourable for spring work in a 
number of areas and in mid-April, 
though spring seeding was becoming 
more active, it was still behind schedule 
in parts. Soil conditions were mostly 
satisfactory at latest report. Winter 
wheat acreage in Europe normally 
amounts to about go°%, of the total. 

Increased acreage is reported in a 
number of the larger producing coun- 
tries, but fall-sown acreage was sharply 
reduced in the U.K., the Low Coun- 
tries and parts of Scandinavia. It is 
still too early for a reliable indication 
of the extent to which these shortages 
can be made up by increased spring 
wheat acreage, but it seems unlikely 
that the total wheat acreage will be as 
large as in 1954 in those countries. 

The acreage under winter wheat in 
France is one of the largest of recent 
years, though not equal to a year ago. 
The condition of the winter crop is 
satisfactory and prospects indicate 
that an above-average production is 
probable. 

Prospects in Jtaly are very favour- 
able. Good weather favoured fall seed- 
ing and total acreage is believed to be 
larger than in 1954. Weather con- 
ditions have been favourable to date 
and moisture supplies excellent in most 
areas. Increased use of fertiliser and 
selected seed also contributes to the 
favourable outlook. 

Some decrease in winter wheat 
acreage is estimated for Western Ger- 
many, where heavy rainfalls interfered 
with seeding. Condition of winter 
grains was mostly satisfactory at latest 
report, but sprirg seeding was very 
backward, running at times as much 
as three weeks kehind normal. 

_ Dry conditions hampered fall seed- 
Ing operations in Spain, but acreage 
under winter wheat appears to be as 
large as that of any recent year, despite 
that handicap. Light rains in Decem- 
ber and heavy rains in January im- 
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proved the outlook materially and 
prospects were mostly satisfactory at 
latest report. 

Conditions in the Danube Basin 
countries are generally good. Fall 
seeding conditions in Yugoslavia and 
Hungary were better than those for 
Roumania and Bulgaria. In Yugoslavia 
the acreage is reported to be slightly 
larger than for 1954. Following an 
exceptionally mild winter, conditions 
for spring work were reported favour- 
able. 

Fall seeding took place under gener- 
ally favourable conditions in Hungary. 
Crops developed well, but acreage of 
winter grains was slightly below that 
of 1954, partly because of a shortage 
of seed, according to reports. Farmers 
were urged to increase the acreage of 
spring grains to make good the arrears 
in fall sowing. Wet, cold weather, 
however, was making field work diffi- 
cult in mid-March. 

Seeding of wheat in Roumania in the 
fall of 1954 was delayed mainly 
because of the late corn harvest, on 
the basis of incomplete information. 
A mild winter, with more precipitation 
than in 1953, was reported. Spring 
work has been curtailed by heavy rains 
and late snow. 

In Bulgaria, also, fall seeding of 
wheat was delayed in certain areas 
because of dry weather. Spring work 
as well has been delayed by unfavour- 
able weather conditions, principally 
late snows. 

Wheat prospects are favourable in 
Greece, where weather conditions 
favoured fall seeding and development 
of the grain. Good rainfall has been 
reported for most areas, with flooding 
in some areas. Damage from flooding 
was not believed to have materially 
affected the overall prospects for the 
country at latest report. 

FRENCH WEST AFRICA 

Peanuts. Production of peanuts in 
French West Africa in 1954-55 prob- 
ably will be Icss than last year, par- 
ticularly in Senegal. Indications con- 
tinue to point toward marketings of 
approximately 575,000 to 650,000 short 
tons, in the shell, as compared with 
780,000 tons last year (see Foreign 
Crops and Markets, 20 December, 
p. 696, 1954). 


In Senegal only about 294,000 short 
tons were marketed in the first 10 
weeks (ending 24 February) of the 
1954-55 season. On the same date 
last year about 452,000 tons had been 
marketed. Trade estimates are that 
the total marketed this year in Senegal 
will be between about 397,000 and 
430,000 tons, as compared with about 
612,000 tons marketed last year. Lower 
production is reported to have been 
due in part to rosette disease, but 
mainly to unfavourable distribution of 
rainfall in the planting season. 

Crushers have been allocated 364,000 
tons (unshelled) of the Senegal-Sudan 
crop, which is about 11,000 tons less 
than they crushed in 1954. Deducting 
this quantity from the total estimated 
marketings this year, French West 
African peanut export availabilities are 
estimated at not more than 210,000 to 
275,000 tons, as compared with about 
400,000 tons available for export as 
peanuts in 1954. 

Reports also indicate the shelling 
out-turn and oil content are lower this 
year than last year. Consequently, oil 
production from the 364,000 tons of 
peanuts allocated to Senegal crushers 
may be less than 110,000 tons nor- 
mally to be expected from crushing 
this amount of peanuts. Crushers will 
again operate at about one-third of 
capacity. 

Foreign Crops and Markets. 


SOUTH AFRICA 


The Standard Bank of South Africa 
reports that farmers in the Union’s 
main wheat-growing area of south- 
western Cape Province were awaiting 
the first autumn rains before sowing 
this large season’s crops; it is expected 
that wheat will be planted on a large 
scale in the Orange Free State, as 
heavy rains earlier this year have pro- 
vided sufficient moisture in the lands 
to ensure a fairly good harvest even 
though the winter may be severe. 

The latest the new 
season’s maize harvest is 37,848,000 
bags, compared with the revised figure 
of 39,009,000 bags in 1953-54; at 
the new price of 30s. per bag producers 
will realise about SA£56.8 million, 
compared with the aggregate proceeds 
of SA£60.5 million last season. 
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U.S.A. 
Maize.— Mostly fair, warm, sunny 
weather favoured soil preparation, 


planting and germination of maize 
over most of the eastern half of the 
country, according to the U.S. Depart- 
ment of Commerce Weather Bureau’s 
report for the week ending 10 May. 
The only exception was a lack of 
moisture, particularly in South At- 
lantic and Gulf and from 
Missouri to the Middle Atlantic coast. 
Planting was near completion in 
South Atlantic and Gulf states, where 
cultivation is active. Some maizc has 
been planted as far north as the Lower 


states 


Lake region. 


HONDURAS 


Coffee. ‘The coffee crop just har- 
vested in Honduras is reported to have 
been good. Exports in 1955 should rise 
to perhaps 24 million lb., a 20°, in- 
crease over 1954. ‘Total exports for 
the past four years are as follows: 


Calendar year lb. 
1951 18,108,566 
1952 18,199,126 
1953 24,783,844 
January- November 
1954 20,209,092 


Approximately go°,, of the coffee 
exports of Honduras move to the 
U.S.A. These exports to the U.S.A. 
constitute about 1°, of total U.S. 
imports of coffee. 

There is no evidence of a producers’ 
strike. ‘Trade circles point out that the 
difficulty of estimating a break-even 
point for Honduran coffee producers is 
aggravated by the fact that coffee 
‘fincas’ are usually small—approxi- 
mately 75°,, of Honduran coffee plan- 
tations, which produce 60°, of Hon- 
duran coffee, are less than 50 acres. 
However, they estimate that coffee 
would have to drop to $0.35 per Ib. 
f.o.b. Honduran port before there 
would be serious curtailment of pro- 
duction. The best local coffee sells at 
retail for 80 cents per lb., but poorer, 
adulterated brands can be bought as 
low as 50 cents per lb. 


ENGLAND AND WALES 


Agricultural report. Agricultural 
conditions in England and Wales on 
1 July, 1955, have been summarised by 
the Ministry of Agriculture, Fisheries 
and Food. Corn crops are generally 
satisfactory, although not so forward as 


3BO 


usual, and are expected to yield about 
average. Early potatoes are expected 
to yield a little below average. Grass 
became pletiful during the month, 
but unsettled weather and slow growth 
delayed the start of haymaking. As 
compared with last year, the yield per 
acre of hay from temporary grass is 
expected to be slightly higher and from 
permanent grass slightly lower. Root 
crops are not so forward as usual and 
mangold fly has been troublesome. 
Lowland cattle and sheep have done 
well. Hill cattle and sheep are recover- 
ing from the effects of winter. 

The weather during the first three 
weeks of June was generally dull and 
cold, with thunderstorms and heavy 
rain in many districts. Thereafter the 
weather became warmer and remained 
fairly dry over most of the country 
with periods of sunshine. ‘Tempera- 
tures for the month were generally 
below normal and there was a deficit of 
sunshine. 

Corn crops.—Winter wheat im- 
proved during the month and is gener- 
ally satisfactory, although not so for- 
ward as usual in some areas. Spring 
wheat looks well, but some later sow- 
ings are rather backward. 

Winter barley made good progress. 
Spring barley is variable; in some 
areas growth is uneven and plants lack 
colour, but in other districts the crop 
has improved during the month and is 
generally satisfactory. 

Winter oats are satisfactory on the 
whole. Spring oats improved during 
the month, but in a few areas later 
sowings lack vigour. Some frit fly 
damage is reported. 

Rye looks well, but is rather back- 
ward in some districts. 

On the basis of crop conditions at 
the end of June the yields per acre of 
cereals, as well as beans and peas for 
stockfeeding, are expected to be about 
average. 

Potatoes.—Early potatoes made good 
progress during the month and are 
generally healthy. Lifting began in 
several areas, but was about two weeks 
later than usual. Yields per acre are 
expected to be a little below average. 

Second early and maincrop potatoes 
are making good progress after a late 
start; many gappy crops are reported. 

Sugar beet.—Sugar beet improved 
during the month, but crops are rather 
backward. Mangold fly is prevalent 


in many districts; weed contol has 
been difficult. 
Kale.—Kale made satisfactc ry pro. 


gress and looks well. No appreciable 
fly damage is reported, but pigeons 
have been troublesome in some 
districts. 

Hay.—Unsettled weather and slow 
growth delayed the start of haymaking 
until the second half of the month. 
Reports indicate that more silage than 
usual is being made. ‘The yields of 
hay from temporary grass and lucerne 
are forecast at 31.3 cwt. and 43.5 cwt. 
per acre respectively, as compared with 
yields of 29.1 cwt. and 42.2 cwt. in 
1954. The yield of hay from per- 
manent grass is expected to be 20.7 
cwt. per acre, as compared with 21.3 
cwt. last year. 

Pastures. — Pastures good 
growth during the month and keep has 
been plentiful; in some districts grass 
has tended to run quickly to seed. 

Livestock. — Lowland cattle and 
sheep have done well during the month. 
Hill cattle are still showing the effects 
of winter in some districts, but gener- 
ally they have improved in condition. 
Hill sheep have made slow progress in 
some areas and on the whole they are 
recovering from the bad weather. 


made 


PAKISTAN 


Sugar-cane. The final estimate of 
the area under sugar-cane crop for 
the year 1954-55 is 1,017,000 acres, 
as against 962,000 acres reported in 
the final estimate of the last year, and 
shows an increase of 5.7°,,. ‘The yield 
for the year 1954-55 is estimated at 
12,275,000 tons, as against 12,629,000 
tons reported in the corresponding 
estimate of the previous year, or 4 
decrease of 2.8°%,. Decrease is attri- 
buted to flood damage in East Bengal 
and to dry weather in the Punjab. 


TUNISIA 


Grain crops. Tunisia’s soft wheal 
crop this year is expected to reach 
109,000 metric tons, against 189,500 
tons in 1954, according to the Tunisian 
Ministry of Agriculture. The hard 
wheat yield is forecast at 340,00 
metric tons against 435,000 and that 0! 


barley at about 100,000 tons against 
170,000. 
The unfavourable resu!*s are due © 


the drought experienced earlier ths 


year. 
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